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Project  Summary 


A. 


Factsheet 


Project: 

EOEA  Number: 
Project  Proponents: 


Ruggles  Center  (Formerly,  Parcel  18  ) 

6133 

Ruggles  Center  Joint  Venture 


Scope  of  FEIR 
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The  Final  Environmental  Impact  Report  (FEIR)  presents  the 
environmental  impacts  associated  with  the  Master  Plan  Design,  the 
preferred  alternative  for  development  of  Ruggles  Center.  The  report 
contains  a  detailed  discussion  of  the  project  and  plans  for  mitigation. 
To  adequately  address  critical  aspects  of  the  project,  additional  analy- 
sis was  performed  in  the  following  areas  of  environmental  concern: 
transportation  impacts;  demand  for  utilities;  massing  and  shadows; 
wind;  open  space;  construction;  and,  hazardous  substances. 

The  FEIR  identifies  permits  required  for  the  project,  mitigation 
measures  needed,  and  the  parties  responsible  for  implementing  miti- 
gation. Also  included  are  responses  to  comments  on  the  Draft  Environ- 
mental Impact  Report  (DEIR)  submitted  to  the  Executive  Office  of 
Environmental  Affairs  (EOEA)  and  the  Boston  Redevelopment  Au- 
thority (BRA). 


Site  Description 
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The  Ruggles  Center  site  is  located  approximately  two  miles 
southwest  of  downtown  Boston.  The  site  consists  of  5.10  acres  located 
in  Roxbury  on  a  parcel  bounded  by  Ruggles  Street,  Tremont  Street, 
Melnea  Cass  Boulevard  and  land  owned  by  the  Massachusetts  Bay 
Transportation  Authority  (MBTA).  The  site  is  also  adjacent  to  the 
recently  constructed  Ruggles  Street  Station  and  is  one  of  the  largest 
tracts  of  vacant  land  along  the  Southwest  Corridor. 


Project 
pescription 
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Ruggles  Center  is  considered  a  keystone  to  the  revitalization  of 
the  Ruggles  Street  area  and  completion  of  the  Southwest  Corridor 
Project.  The  project  is  a  commercial  mixed-use  development.  The 
Master  Plan  Design  calls  for  five  buildings  that  will  contain  office 
space,  retail  shops,  a  hotel  and  restaurant,  as  well  as  on-site  parking 
(above  ground  and  below  grade).  A  central  Plaza  and  network  of  open 
spaces  and  pedestrian  walkways  will  provide  easy  access  to  the  Ruggles 
Street  Station,  the  Southwest  Corridor  Park  and  the  neighborhood. 
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Figure  I  A-1      Location  Map 
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The  project  will  contain  968,175  square  feet  of  developed  floor 
area  and  975  parking  spaces.  The  tallest  building  has  fifteen  floors  and 
stands  168  feet  to  the  roof.  In  keeping  with  the  traditional  building 
materials  used  in  Boston,  the  facades  of  the  buildings  will  be  con- 
structed primarily  of  brick  and  pre-cast  concrete  panels  with  granite 
detailing.  The  central  Plaza  and  remaining  open  space  will  be  land- 
scaped with  trees  and  shrubs. 


Construction 
Schedule 


Ruggles  Center  is  a  phased  development,  beginning  in  1990  and 
extending  over  a  six  year  period.  Phase  1  includes  construction  of 
Building  2,  the  above  ground  parking  garage  (Building  5),  and  the 
central  Plaza.  In  the  next  phase.  Building  1  will  be  built,  followed  by 
Buildings  3  and  4. 


Employment 
Impacts 


Ruggles  Center  will  generate  approximately  2,000  construction 
jobs  and  3,000  permanent  jobs. 


Project 
Contributions 


Many  community  benefits  will  flow  directly  from  this  project. 
Ruggles  Center  and  its  "linked"  project.  One  Lincoln  Street,  are  the 
City's  first  Parcel-to-Parcel  Linkage  project.  Approximately  $8.8  mil- 
lion of  Housing  Linkage  Contribution  and  $1 .75  million  of  Job  Linkage 
Contribution  will  result  from  these  two  projects.  Ruggles  Center  and 
One  Lincoln  Street  will  also  serve  as  the  catalyst  for  additional  commu- 
nity benefits.  These  include:  contributions  to  a  proposed  community 
development  fund;  promotion  of  employment;  job  training  and  job 
creation  programs  designed  specifically  to  benefit  minorities;  a  plan- 
ning grant  to  the  Parcel  18+  Development  Task  Force;  establishment  of 
a  challenge  grant  to  train  minority  candidates  for  management  posi- 
tions in  the  real  estate  industry;  use  of  minority-owned  enterprises  for 
contracts  related  to  the  development  of  Ruggles  Center;  provision  of 
technical  assistance  to  minority-owned  business  enterprises;  and, 
provision  of  child  care  facilities.  Ruggles  Center,  when  fully  devel- 
oped, will  also  pay  to  the  City  of  Boston  $1.75  million  annually  in  real 
estate  taxes. 
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B.     Status  of  the  Environmental  Review  Process 


Because  Ruggles  Center  is  a  major  development,  the  Massachu- 
setts Executive  Office  of  Environmental  Affairs  (EOEA)  determined 
that  the  project  required  the  preparation  of  an  Environmental  Impact 
Report  (EIR)  in  accordance  with  the  Massachusetts  Environmental 
Policy  Act  (MEPA)  and  its  implementing  regulations  (301 CMR  11.00). 

In  July,  1986,  the  Boston  Redevelopment  Authority  filed  an 
Environmental  Notification  Form  (ENF)  with  the  EOEA  which  sum- 
marized the  scope  of  socio-economic  and  environmental  concerns 
raised  by  the  proposed  development  of  Ruggles  Center  (formerly 
referred  to  as  Parcel  18).   These  concerns  included: 


Transportation  Impacts — traffic,  pedestrian,  mass  tran- 
sit, parking: 

Air  Quality  Impacts — motor  vehicle  emissions; 

Sewerage — new  demand,  adequacy  of  existing  sys- 
tems; 

Utilities — new  demand,  adequacy  of  existing  supplies 
and  distribution; 

Hazardous  Substances — report  on  "21 E"  findings; 

Open  Space — design,  access,  relationship  to  Southwest 
Corridor  Pari<; 

Historic  and  Archeological  Resources — presence  and 
project  impacts; 

Construction  Impacts — ^truck traffic,  noise,  vibration,  other 
construction  in  area; 

Massing  and  Shadows — massing  options  and  shadow 
effects; 

Wind  Impacts — existing  conditions,  proposed  develop- 
ment, remedial  measures; 

Social  and  Economic  Conditions — existing  situation, 
community  benefits. 
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Many  civic  and  private  groups  commented  on  the  ENF.  In 
response  to  the  ENF  and  comments  received,  the  EOEA  defined  a  set 
of  four  development  alternatives  and  the  categories  of  impacts  to  be 
studied.  After  a  developer  was  selected  for  Ruggles  Center,  the 
developer  submitted  a  fifth  alternative,  which  was  also  studied  in  the 
DEIR. 

In  March  of  1989,  the  Boston  Redevelopment  Authority  submit- 
ted the  Draft  EIR  for  Ruggles  Center.  The  DEIR  presented  an  environ- 
mental assessment  of  each  development  alternative.  No  preference  for 
a  particular  alternative  was  made  in  order  to  allow  the  review  process 
to  evaluate  alternatives  on  an  equal  basis. 

EOEA  circulated  the  draft  for  review  and  in  May,  1989  issued  a 
Certificate  which  specified  the  issues  to  be  addressed  in  the  Final 
Environmental  Impact  Report.  Also  included  in  that  package  were 
letters  received  by  other  reviewers  of  the  DEIR. 

The  project  proponent  carefully  reviewed  the  Certificate  and 
comments  made  by  reviewers.  The  design  of  Ruggles  Center  was 
modified  to  address  many  of  the  concerns  raised.  This  Final  Environ- 
mental Impact  Report  (FEIR)  presents  the  environmental  impacts 
associated  with  the  Master  Plan  Design,  the  modified  Developer's 
alternative.  The  report  contains  a  detailed  discussion  of  the  project  and 
plans  for  mitigation.  To  adequately  address  critical  aspects  of  the 
project,  additional  analysis  was  performed  in  the  following  areas  of 
environmental  concern:  transportation  impacts;  demand  for  utilities; 
massing  and  shadows;  wind;  open  space;  construction;  and,  hazardous 
substances. 

The  FEIR  also  identifies  permits  required  for  the  project  and 
presents  Draft  Section  61  Findings.  Also  included  are  responses  to 
comments  on  the  Draft  Environmental  Impact  Report  (DEIR). 
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C.    Project  Background 


History 


The  Ruggles  Center  site  is  closely  linked  to  a  long  history  of 
transportation  planning  in  the  Boston  region.  The  history  of  this 
project  began  in  1948  when  the  State  proposed  to  extend  Interstate 
Highway  95  down  the  Southwest  Corridor,  through  Jamaica  Plain  and 
Roxbury,  to  downtown  Boston.  By  1956,  the  Federal  Government 
approved  funding  for  the  1-95  extension,  and  ten  years  later  families 
and  businesses  were  displaced  to  clear  land  for  the  proposed  highway. 
Boston  residents,  organized  in  protest,  reversed  the  decision  to  build 
the  highway.  Instead,  the  funds  were  transferred  for  the  construction 
of  a  rapid  transit  system.  Residents  and  City  and  State  officials  worked 
together  to  create  the  Southwest  Corridor  Project  which  combined  the 
building  of  a  public  transit  system  with  the  development  of  adjacent 
parcels  created  by  land  acquisitions  for  the  highway.  These  parcels  of 
land  were  identified  by  number  and  the  MBTA  enlisted  community 
residents  to  plan  for  the  development  of  the  parcels.  The  largest  of  the 
parcels  is  the  one  associated  with  the  Ruggles  Street  transit  station  - 
Parcel  18  (now  called  Ruggles  Center). 


The  Parcel  18+  Development  Task  Force,  including  residents 
and  City  and  State  representatives,  collaborated  in  the  project.  In  1985, 
Mayor  Raymond  Flynn,  Governor  Michael  Dukakis,  and  the  Task 
Force  signed  an  agreement  to  link  the  development  of  Ruggles  Center 
to  that  of  a  major  downtown  site  —  the  City-owned  Kingston-Bedford 
garage  (now  called  One  Lincoln  Street).  That  agreement  established 
the  BRA  as  the  agent  for  the  State,  the  City,  and  the  MBTA  in  order  to 
carry  out  the  initial  planning  for  the  project. 


Parcel-to-Parcel 
Linkage 


Development  of  Ruggles  Center  in  Roxbury  and  One  Lincoln 
Street  near  Chinatown  takes  on  added  significance  because  it  is  Boston's 
first  Parcel-to-Parcel  Linkage  Project.  In  1985,  the  Rynn  and  Dukakis 
administrations  introduced  the  concept  of  Parcel-to-Parcel  linkage  to: 


(1)  spread  the  benefits  of  development  more  evenly  through- 
out Boston; 

(2)  promote  neighborhood  economic  development;  and 

(3)  increase  opportunities  for  minorities  to  benefit  from  real 
estate  development. 
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The  program  links  the  development  of  valuable,  publicly- 
owned  parcels  downtown  to  the  development  of  publicly-owned 
parcels  in  underdeveloped  neighborhoods.  It  also  requires  that  com- 


munity  organizations  and  minority  developers  and  entrepreneurs 
become  equity  partners  for  the  simultaneous  development  of  both 
parcels. 

Both  projects  of  this  first  Parcel-to-Parcel  Linkage  Program  will 
benefit  surrounding  communities.  Ruggles  Center  will  serve  as  a 
catalyst  for  creation  of  new  jobs  and  community  development  in 
Roxbury;  One  Lincoln  Street  will  enhance  a  markedly  underused  site 
within  the  Downtown  and  channel  growth  toward  the  Bedford-Essex 
Corridor. 

In  June  of  1987,  the  City  and  State  selected  Columbia  Plaza 
Associates  (CPA)  to  be  the  minority  development  partner  for  both 
Ruggles  Center  and  One  Lincoln  Street.  Columbia  Plaza  Associates  is 
a  partnership  of  Asian- American,  Black,  and  Hispanic  investors.  The 
partnership  also  includes  community-based  organizations  as  share- 
holders. 

Columbia  Plaza  Associates,  in  turn,  selected  Metropolitan  Struc- 
tures as  its  partner  from  a  field  of  three  nationally  prominent  develop- 
ers, and  the  two  entities  formed  Metropolitan /Columbia  Plaza  Ven- 
ture (MCPV).  CPA  holds  a  fifty  percent  equity  position  in  the  project, 
exceeding  the  thirty  percent  share  required  by  the  City.  Subsequently, 
MCPV  formed  the  Ruggles  Center  Joint  Venture  (RCJV)and  the  King- 
ston Bedford  Joint  Venture  (KBJV)  for  purposes  of  developing  Ruggles 
Center  and  One  Lincoln  Street. 


Community 
Participation 


The  Parcel  18+  Development  Task  Force  and  Chinatown  /South 
Cove  Neighborhood  Council  have  worked  diligently  with  the  BRA  to 
develop  the  Parcel-to-Parcel  Linkage  Program  and  to  advise  the  BRA 
on  all  aspects  of  these  projects,  including  developer  selection. 

The  Roxbury  and  Chinatown  groups  formed  the  Parcel-to- 
Parcel  Linkage  Advisory  Panel.  Also  participating  in  the  panel  are:  the 
BRA,  the  MBTA,  the  City  of  Boston  Real  Property  and  Public  Facilities 
Departments,  the  Governor's  Office  of  Economic  Development,  the 
Mayor's  Office  of  Neighborhood  Services,  and  the  Mayor's  Office  of 
Jobs  and  Community  Services.  The  panel  has  established  subcommit- 
tees on: 
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(1)  creation  of  affordable  housing; 

(2)  jobs  and  jobs  training; 

(3)  minority  business  enterprise; 

(4)  child  care;  and, 

(5)  the  community  development  fund. 

The  MCPV  has  worked  closely  with  the  Advisory  Panel  to  shape 
the  direction  of  the  two  projects  and,  in  particular,  to  refine  a  benefits 
plan  for  the  communities. 


Community 
Benefits 


Community 
Development  Fund 


Housing  Linkage 


Numerous  public  benefits  will  be  realized  through  these  linked 
projects.  In  fact,  the  community  benefits  plan,  when  implemented,  is 
the  most  wide-ranging  in  the  cit/s  history.  It  will  encompass  pro- 
grams to  build  affordable  housing,  fund  job  training  programs,  stimu- 
late minority  business  opportunities,  and  provide  child  care  facilities. 
The  major  components  of  the  plan  are  highlighted  below. 

In  addition  to  contributing  10  percent  of  its  developer's  fee,  the 
proponent  of  the  Ruggles  Center  development  will,  over  a  period  of  25 
years,  contribute  to  the  Community  Development  Fund  5  percent  of 
the  development's  net  operating  income  and  10  percent  of  the  refi- 
nancing proceeds,  to  the  extent  that  there  is  net  cash  flow  available. 

In  addition  to  contributing  10  percent  of  its  developer's  fee,  the 
proponent  of  the  One  Lincoln  Street  development  will  pay  to  the 
Community  Development  Fund  a  total  of  $10  million  over  a  ten-year 
period  from  commencement  of  construction. 

The  Ruggles  Center  and  One  Lincoln  Street  projects  together 
will  contribute  $12  to  $15  million  to  the  Community  Development 
Fund.  Funds  will  be  used  to  leverage  local  business  expansion, 
affordable  housing,  social  services,  and  other  community-based  proj- 
ects in  Chinatown  and  Roxbury. 

The  City  of  Boston  requires  that  developers  contribute  $5  per 
square  foot  for  commercial  development  projects  over  100,000  square 
feet  toward  the  creation  of  affordable  housing.  Development  of 
Ruggles  Center  will  generate  a  housing  linkage  contribution  of  ap- 
proximately $4.5  million.  The  linkage  contribution  for  each  phase  will 
be  discounted  to  present  value  and  paid  up  front  as  a  lump  sum 
payment  at  the  start  of  each  phase,  as  specified  in  the  Development 
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Impact  Project  Agreement  by  and  between  the  Ruggles  Center  Joint 
Venture  and  the  Boston  Redevelopment  Authority. 

Development  of  Ruggles  Center  and  One  Lincoln  Street,  to- 
gether, will  generate  $8.8  million  in  housing  linkage  funds  to  be  shared 
equally  by  Chinatown  and  Roxbury. 

Jobs  and  Job  The  Ruggles  Center  and  One  Lincoln  Street  projects  are  ex- 

Training  pected  to  generate  4,000  construction  jobs.  The  developer  will  seek  to 

achieve  hiring  goals  of  at  least  50  percent  of  all  construction  jobs  created 
(as  measured  by  total  employee  hours)  be  held  by  Boston  residents,  30 
percent  by  minorities,  and  10  percent  by  women. 

The  projects  will  eventually  support  7,000  permanent  jobs  and 
generate  $1.7  million  in  job  training  linkage  funds  for  residents  of 
Roxbury  and  Chinatown.  (Developers  are  required  to  contribute  to  a 
job  training  fund  of  $1  per  square  foot  for  commercial  developments 
over  100,000  square  feet.)  The  RCJV  and  KBJV  intend  to  apply  the 
funds  directly  to  the  training  of  community  residents  for  permanent 
employment  opportunities  in  the  projects.  In  addition,  the  Ventures 
will  join  the  "Boston  for  Boston"  program,  a  resident  hiring  program 
carried  out  by  the  Office  of  Jobs  and  Community  Services,  and  will 
encourage  project  tenants  to  make  best  faith  efforts  to  direct  new  jobs 
to  local  residents. 

The  benefits  package  also  contains  five  other  employment  fea- 
tures. First,  Kingston  Bedford  Joint  Venture  is  offering  a  $400,000 
challenge  grant  for  on-the-job  training  in  real  estate  development. 
Second,  30  percent  of  consultant  contracts  for  both  projects,  estimated 
at  $18.5  million,  will  be  targeted  to  certified  minority  business  enter- 
prises (MBE).  Third,  both  RCJV  and  KBJV  have  set  as  a  minimum  goal, 
the  leasing  of  at  least  thirty  (30)  percent  of  the  total  retail  space  at  both 
sites  to  neighborhood-based  businesses  and  MBE's.  Fourth,  the  RCJV 
will  work  with  the  Advisory  Panel  to  develop  a  business  incubator 
program  to  provide  opportunities  at  relatively  low  costs  for  existing  or 
start-up  businesses.  And  finally,  prior  to  and  during  construction,both 
RCJV  and  KBJV  will  provide  either  on-site  or  off-site  employment 
centers  to  inform  the  public  of  available  employment  opportunities. 

Child  Care  Both  RCJV  and  KBJV  will  also  provide  child  care  facilities  for 

100  children  in  Roxbury  and  100  children  in  Chinatown.  The  facilities 
may  be  located  on  or  off  the  project  sites. 
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Planning  Grant  The  Metropolitan/Columbia  Plaza  Venture  has  contributed 

$36,000  to  the  Parcel  18+  Task  Force  and  Chinatown  Neighborhood 
Council  to  facilitate  greater  participation  over  the  next  two  years  in 
project  planning  and  review.  An  additional  $64,000  will  be  contributed 
by  the  Kingston  Bedford  Joint  Venture,  totalling  $100,000  over  a  two 
year  period. 

Equity  Participation  Ten  percent  ofColumbia  Plaza  Venture's  interest  will  be  held  by 

by  Community  community  non-profit  organizations.  The  Chinese  Investment  Lim- 

Non-Profit  ited  Partnership  has  already  donated  10  percent  of  its  share  of  interest 

Organizations  in  CPA  to  the  Chinese  Consolidated  Benevolent  Association,  a  tax- 

exempt  community  umbrella  organization. 
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D.     Environmental  Setting 


Project  Environs  Ruggles  Center  is  located  midway  in  the  Southwest  Corridor, 

approximately  two  miles  southwest  of  downtown  Boston.  (See  Figure 
ID-1.)  The  site  is  well  situated.  Adjacent  to  the  site  is  the  new  Ruggles 
Street  Station,  the  third  largest  station  in  the  Southwest  Corridor. 
Ruggles  Station  serves  as  a  main  transit  transfer  point  in  Roxbury. 
Currently,  fourteen  bus  routes  terminate  at  Ruggles  Station.  The 
Station  is  also  a  commuter  rail  stop. 

The  site  also  abuts  four  important  traffic  arteries:  Tremont 
Street,  Melnea  Cass  Boulevard,  Ruggles  Street,  and  Columbus  Avenue. 
There  is  considerable  through  traffic  traveling  across  town  on  these 
major  streets.  Convenient  access  to  the  Massachusetts  Turnpike  and 
the  Southeast  Expressway  is  nearby. 

Several  major  institutions  are  nearby,  including  Northeastern 
University,  Roxbury  Community  College,  Wentworth  Institute,  the 
Museum  of  Fine  Aits,  Madison  Park  High  School /Humphrey  Re- 
source Center,  and  the  New  England  Conservatory  of  Music. 

The  project  area  is  primarily  a  residential  neighborhood,  pre- 
dominantly Black,  with  a  growing  Hispanic  and  Caribbean  popula- 
tion. Major  multifamily  housing  developments  in  the  vicinity  of  the 
parcel  include  the  Madison  Park  (LRCC)  Houses,  Roxse  Homes,  and 
the  Mission  Hill  and  Mission  Hill  Extension,  Whittier  Street,  and  Lenox 
Street  public  housing  projects. 

There  are  a  few  commercial  establishments  along  Tremont 
Street  and  Columbus  Avenue  northeast  of  the  project  site.  Most  of  the 
existing  stores  and  service  outlets  are  located  in  the  Dudley  Square 
business  district,  approximately  one-half  mile  to  the  southeast.  Some 
light  industry  is  located  along  Melnea  Cass  Boulevard  east  of  the  site. 

The  area  is  in  transition.  Several  nearby  vacant  parcels  are  either 
under  construction  or  in  the  midst  of  development  planning.  Both 
commercial  and  residential  development  is  anticipated.  For  example, 
the  MBTA  and  the  City  are  proposing  a  mixed-use  development, 
accommodating  between  150  and  200  housing  units  on  Parcel  22, 
which  is  adjacent  to  Parcel  18.  For  Parcel  P-3,  across  Tremont  Street,  a 
650,000  sq.  ft.  office  and  retail  development  is  proposed.  Northeastern 
Uruversity  is  also  expanding  its  library,  and  its  athletic  and  parking 
facilities. 

Other  development  in  the  area  has  just  been  completed  or  is 
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nearly  done.  In  1988,  Northeastern  constructed  a  995  car  parking 
garage  on  Parcel  17.  The  MBTA  completed  the  stretch  of  Southwest 
Corridor  parkland  that  runs  along  the  Columbus  Avenue  extension 
through  the  project  site.  South  of  the  site  on  Columbus  Avenue,  the 
new  campus  for  Roxbury  Community  College  has  opened.  And 
finally,  the  Boston  Housing  Authority  has  nearly  completed  redevel- 
opment of  a  major  section  of  the  Mission  Hill  Extension  Housing 
Project. 


Site  Description  The  Ruggles  Center  site  is  an  aggregate  development  parcel  of 

^^  ^^«^^^   ::s^         Qygj.  51  acres,  or  222,296  square  feet.  It  measures  approximately  700 

feet  along  the  Tremont  Street  frontage  by  225  feet  in  width.  The  MBTA 
owns  most  of  the  site.  The  City  of  Boston  and  the  BRA  also  own  certain 
subparcels. 

The  site  is  unencumbered  by  any  structures  or  permanent 
features  that  would  require  removal  prior  to  construction.  Until 
recently,  it  was  used  by  Northeastern  University  for  parking  and  by  the 
MBTA  as  a  staging  area  for  the  construction  of  the  Ruggles  Street 
Station. 

The  MBTA  has  constructed  a  kiss-and-ride  drop-off  circle  on  the 
site.  Access  to  this  drop-off  point  is  via  the  Columbus  Avenue  Exten- 
sion. Directly  west  of  the  station  entry  is  a  strip  of  parkland  that  runs 
to  Ruggles  Street.  Currently  a  landscaped  open  space,  the  MBTA  may 
locate  a  future  bus  lane  in  this  area.  The  remainder  of  the  parcel  is 
covered  with  grass  and  a  few  small  trees. 

The  rear  of  the  site  is  contiguous  with  a  portion  of  the  Southwest 
Corridor  Park.  This  park  extends  across  the  site  as  a  paved  pedestrian 
and  bicycle  path  and  is  currently  landscaped  with  benches,  small  trees 
and  shrubs. 

The  site  also  contains  several  utility  and  MBTA  easements  (See 
Figures  I D-2).  A 115  KV  electric  duct  bank  and  a  30-inch  water  line  are 
located  within  the  former  Columbus  Avenue  alignment  across  the 
upper  portion  of  the  site.  A  portion  of  the  120-inch  Boston  Main 
Drainage  Tunnel  crosses  beneath  the  site  at  the  Ruggles  Street/New 
Columbus  Avenue  intersection,  and  the  78-inch  Main  Drainage  Relief 
Sewer  passes  from  the  drop-off  circle  to  Ruggles  Street. 

The  MBTA  has  long  range  plans  to  build  a  circumferential 
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transit  line  that  will  endrcle  Boston.  The  transit  mode  and  alignment 
have  not  been  determined,  except  that  the  route  would  pass  through 
the  site.  Therefore,  the  northern  comer  of  the  parcel  has  been  reserved 
for  a  tunnel  section  in  the  event  that  a  subsurface  mode  of  transit  is 
selected.  A  40-foot  wide  surface  easement  also  has  been  reserved  in  the 
event  that  the  circumferential  transit  will  operate  above  ground. 


Site  Conditions 
Topography 


Topographically,  the  site  has  a  fairly  gentle  slope  which  aver- 
ages about  a  three  percent  from  front  to  rear.  Located  on  former 
lowlands  and  tidal  marshlands,  the  site  has  ground  elevations  ranging 
from  +11.5  to  +18  feet  (NGVD). 


Geology 


The  surficial  geology  of  the  site  consists  of  unconsolidated 
materials,  to  a  depth  of  approximately  150  feet,  overlying  a  bedrock  of 
Cambridge  Argillite,  a  slaty  siltstone.  The  deposits,  from  youngest  to 
oldest,  consist  of  heterogeneous  clay-sand-gravel-rubble  fill  including 
perhaps  abandoned  foundations,  organic  silt  with  trace  amounts  of 
sand  and  peat,  gravelly  sand  outwash  deposits,  a  thick  layer  of  stif  f  silty 
marine  clay  (varying  from  60  to  1 30  feet),  gravelly  to  silty  sand  outwash 
deposits,  clayey  to  gravelly  glacial  till,  and  Cambridge  Argillite  bed- 
rock. 


Groundwater 


According  to  settlement  studies  prepared  by  Haley  and  Aldrich, 
Inc.,  the  marine  day  deposits  which  underlie  the  entire  site  may  be 
subject  to  long-term  settlement  problems  and  differential  movements. 
As  a  consequence,  in  certain  zones  of  the  site,  deep  end-bearing  piles 
may  be  required.  (See  Chapter  II,  Section  F  for  a  full  discussion  of 
construction  impacts.) 

Data  available  from  Haley  and  Aldrich  (1980)  suggest  that  the 
groundwater  elevation  is  approximately  +2.0  NGVD.  Assuming  an 
average  surface  elevation  of  +13  feet,  the  average  depth  to  groundwa- 
ter on  the  site  would  be  11  feet. 
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Figure  I  E-1 
Building  Sites  and  Parcelization 
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Alternatives 
Considered 


In  the  project's  earliest  stages,  the  Boston  Redevelopment  Au- 
thority established  a  set  of  design  guidelines  to  ensure  that  the  devel- 
opment of  Ruggles  Center  meets  the  needs  of  the  community  and 
minimizes  any  adverse  effects  stemming  from  its  implementation. 
The  guidelines  are  presented  in  Table  I E-1  and  clearly  shov^  the  urban 
design  principles  that  governed  the  design. 

Development  was  also  guided  by  the  available  building  sites. 
The  site  is  an  aggregate  development  parcel  of  over  5.1  acres.  On  the 
site,  there  are  three  large  areas  available  for  development.  Figure  I E- 
1  shows  how  these  areas  were  subdivided  into  subparcels  for  five 
buildings. 

To  test  the  implications  of  different  land  uses  and  building 
designs,  the  BRA,  in  cooperation  with  the  Parcel  18+  Development 
Task  Force  and  the  developer,  suggested  and  investigated  five  design 
alternatives.  The  alternatives  were: 


Alternative  1: 
Alternative  2: 
Alternative  3: 
Alternative  4: 
Alternative  5: 


No  Build 

19-Story  Office  Buildings 
14-Story  Office  Buildings 
9-Story  Office  Buildings 
Developer's  Proposal 


Under  the  No  Build  option,  the  site  would  remain  as  is.  Table 
I E-2  compares  the  land  uses  proposed  for  Alternatives  2  through  5.  All 
"Build"  alternatives  featured  a  five  building  complex  with  commercial 
office  space  as  the  predominate  use  and  underground  parking  beneath 
most  of  the  complex.  Alternatives  2, 3,  and  4  tested  the  environmental 
effects  of  different  height  office  buildings  and  thus  are  distinguished 
by  the  number  of  floors  proposed  for  the  two  principal  office  buildings. 
These  alternatives  also  contained  a  cultural  center  and  1 50-200  housing 
units.  Alternative  5,  the  initial  Developer's  Proposal,  presented  a 
slightly  different  concept.  The  cultural  center  and  housing  units  were 
replaced  by  a  hotel  and  a  central  Plaza.  There  was  also  a  child  care 
facility  and  an  above-ground  parking  structure  in  this  alternative. 


Master  Plan  Design 


The  analysis  of  alternatives  and  further  site  investigations  re- 
sulted in  refinement  of  the  initial  Developer's  Alternative.  This  new 
design,  now  called  the  Master  Plan  Design  dated  June  1, 1989,  is  now 
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Table  I  E-1 
BRA  Design  Guidelines  for  Ruggles  Center 

Office  Space  as  a  primary  use. 

Commercial  use  of  ground  floors  in  all  buildings  except  structures  pro- 
posed for  housing  development. 

Space  allocation  for  community  functions  and  day  care  facilities. 

Maximum  building  height  of  225  feet. 

Materials  and  architectural  features  that  provide  a  sense  of  human  scale 
and  reflect  street  and  block  layout  compatible  with  Boston's  South  End. 

Buildings  constructed  to  the  edge  of  the  sidewall<s  along  Tremont  Street, 
Ruggles  Street,  Melnea  Cass  Boulevard,  and  Columbus  Avenue  Exten 
sion  to  establish  "street  walls"  consistent  with  the  typical  pattern  of  Boston 
neighborhoods. 

Vehicular  right-of  way  extending  Columbus  Avenue  to  Ruggles  Street 
Station  concourse,  drop-off  circle,  garage  access  and  Tremont  Street. 

Additional  rights-of-way  to  connect  Columbus  Avenue  Extension  with 
Tremont  Street. 

Extension  of  Ruggles  Station  concourse  to  Tremont  Street  where  it  is  to 
be  symbolically  represented. 

Parking  spaces  for  500  to  1 200  cars. 

Public  open  space. 

Accommodation  of  Southwest  Corridor  open  space  system  in  the  site 
design,  including  an  easement  for  recreational  activities  through  the  site 
parallel  to  Tremont  Street. 
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Table  I  E-2  Summary  Comparison  of  Alternatives-Ruggles  Center 


Parameter 

Alternative  2 
19-Slorv 

Alternative  3 
14-Storv 

Alternative  4 
9-Storv 

Alternative  5 

Developer's 

Proposal 

Master  PJan 
Deslqn 

Site  Area  Sq.  Footage 

245,000 

245,000 

245,000 

245,000 

222.296 

Developed  Gross  Sq.  Footage 

1.035,200 

880,200 

688,600 

989.900 

968.175 

Max.  BIdg.  Height  (ft.) 
Max.  Floors/Bkjg. 

225 
19 

180 
14 

125 
9 

168 
15 

168 
15 

Land  Use  (Sq.  Footage) 

Office 

Retail 

Lobby/Service 

Cultural 

Housing 

Hotel/Restaurant 

Day  Care 

Above  Ground  Parking 

771,700 

51,180 

30,720 

90,600 

91,000 

0 

0 

0 

616.700 

51,180 

30,720 

90,600 

91,000 

0 

0 

0 

430,000 

43.900 

26.100 

90,600 

98.000 

0 

0 

0 

617,650 

25.275 

45.325 

0 

0 

168,550 

13,500 

119,600 

470.470 

34.400 

58,030 

0 

0 

165.850 

13,200 

226.225 

Above  Ground  Parking  Spaces 

Parking  Spaces 

Underground  Parking  Levels 

0 

1,200 

3 

0 

800 

2 

0 

500 

2 

275 
815 

3 

640 

335 

3 
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Table  I  E-3  Comparison  of  Alternatives-Ruggles  Center 


Alternative  2 

Alternative  3 

Alternative  4 

Alternative  5 

Master  Plan 

Subparcel 

Parameter 

19-Story 

14-Story 

9-Storv 

Dev.  Proposal 

Desiqn 

18A 

Principal  Use 

Office 

Office 

Office 

Office 

Office 

Building  Height 

225 

180 

125 

118 

118 

Gross  Sq.  Footage 

419,500 

339.500 

250.000 

165,275 

165,275 

Land  Use  (Sq.  Footage) 

Office 

384.250 

304,250 

220.000 

149.450 

145.725 

Retail 

21.150 

21.150 

18,000 

5.925 

9.650 

Lobby/Service 

14,100 

14.100 

12.000 

9,900 

9.900 

18B 

Principal  Use 

Cultural 

Cultural 

Cultural 

Office 

Office 

Building  Height 

75 

75 

75 

168 

155.5 

Gross  Sq  Footage 

90,600 

90,600 

90.600 

239.350 

234,425 

Land  Use  (Sq.  Footage) 

Office 

0 

0 

0 

216.350 

206,245 

Retail 

0 

0 

0 

5,775 

6.375 

Lobby/Service 

0 

0 

0 

13,725 

18,605 

Day  Care 

0 

0 

0 

3,500 

3.200 

18C 

Principal  Use 

Office 

Office 

Office 

Hotel 

Hotef 

Building  Height 

225 

180 

125 

168 

168 

Gross  Sq.  Footage 

352,500 

277,500 

174,000 

190,675 

190,675 

Land  Use  (Sq.  Footage) 

Office 

326,250 

251,250 

153,000 

0 

0 

Retail 

15,750 

15,750 

12,600 

4,175 

5,200 

Lobby/Service 

10,500 

10.500 

8,400 

17,950 

19,625 

Hotel/Restaurant 

0 

0 

0 

168,550 

165,850 

Hotel  Rooms 

0 

0 

0 

199 

199 

18D 

Principal  Use 

Housing 

Housing 

Housing 

Office 

Office 

Building  Height 

70 

70 

70 

124 

12() 

Gross  Sq.  Footage 

91,000 

91.000 

98,000 

140,200 

140,200 

Land  Use  (Sq.  Footage) 

Office 

0 

0 

0 

124.650 

118,500 

Retail 

0 

0 

0 

1.800 

1.800 

Daycare 

0 

0 

0 

10.000 

10,000 

Lobby/Service 

0 

0 

0 

3,750 

9.900 

Housinq  Units 

150 

150 

200 

0 

0 

18E 

Principal  Use 

Office 

Office 

Office 

Garage/Office 

Garage 

Building  Height 

50 

50 

50 

108 

82 

Gross  Sq.  Footage 

81 ,600 

81 .600 

76,000 

254,400 

237.600 

Land  Use  (Sq.  Footage) 

Office 

61 ,200 

61,200 

57,000 

127.200 

0 

Retail 

14,280 

14.250 

13,300 

7,600 

11.375 

Lobby 

6,120 

6,120 

5,700 

0 

0 

Above  Ground  Parking 

0 

0 

0 

119,600 

226,225 
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Comparison  with 
Prior  Alternatives 


Design  Concept 


the  developer's  preferred  alternative  and  the  subject  of  this  Final 
Environmental  Impact  Report.  The  key  land  uses  and  building  para- 
meters for  the  Master  Plan  Design  are  also  shown  in  Table  I  E-1  to 
facilitate  comparison  with  earlier  alternatives. 

The  Master  Plan  Design  reflects  a  24  percent  reduction  in  office 
space  over  the  Developer's  Alternative  (from  617,650  to  470,470  sq.  ft.). 
There  is  also  a  36  percent  increase  in  retail  space  (from  25,275  to  34,400 
sq.  ft.).  Also  significant  is  the  use  of  above  ground  parking  for  640 
vehicles.  Previous  designs  called  for  underground  parking  under  all 
buildings  except  Building  5.  In  the  Master  Plan  Design,  only  335  cars 
will  park  underground  below  the  hotel  (Building  3)  and  the  adjacent 
office  building  (Building  4).  This  compares  to  815  underground 
parking  spaces,  originally  scheduled  for  the  Developer's  Alternative. 

Table  I E-3  compares  land  uses  and  size  of  individual  buildings 
for  previous  alternatives  studied  and  the  Master  Plan  Design. 

Figurel  E-2  shows  a  Tremont  Street  elevation  of  Ruggles  Center. 
Medium  height  buildings  at  9  to  15  stories  (approximately  140-195  feet 
total  building  height)  are  proposed  with  lowrise  elements  and  other 
massing  articulations  to  relate  to  nearby  structures.  The  primary 
organizing  element  for  situating  buildings  on  the  site  is  a  central 
pedestrian  plaza  connected  to  the  Southwest  Corridor  Park.  The  plaza 
will  be  on  axis  with  the  entry  portal  at  Ruggles  Station  and  will  open 
onto  Tremont  Street  at  the  other  end. 


Project  Description     I  -  23 


n  n  D  D  n 


Bbbbdbb 

r=   ^d  ^d  ^d  ^3  ^3  ^3 


W 


EEBL 


o 

z 

Q 

s 

n 


o 


§ 
a 

i 

u 
o 


-"T-^^ 


<! 


rr 


StnTJ 


n 


mi 


g 


iijiiiijiiiiiiijijiiiif 


a 


UUL 


Ii_li 


di 


sm 


1-24    Project  Description 


H 
Eh 
O 

03 


a 
•J 

1^ 

s 
oa 

m 
u 

1^ 

b 


Kqq 


D 


^   si 

> 

^  OB 


J? 
2 

H 

i^ 

Eh 


UJ 


0) 

13 


F.     Regulatory  Review  and  Approvals  Required 


Many  federal  and  state  permits  and  approvals  are  required  to 
complete  the  Ruggles  Center  Project.  Summarized  below  are  the  most 
important  federal  and  state  approvals  needed. 


Approvals 

Federal 

Approval  of  Sale  of  Garage  Site 

State 

Acquisition  of  Property  from  the 
Massachusetts  Bay  Transportation 
Authority 

Conveyance  of  Parcel  of  Land 
from  Department  of  Public  Works 

Release  from  Department  of  Public 
Works  of  Deed  Restrictions 


Agency 


Urban  Mass  Transportation  Authority 


Massachusetts  Bay  Transportation 
Authority 


Department  of  Public  Works 


Department  of  Public  Works 


Curb  Cut  Permit 

Alteration  of  Traffic  Signal 
Street  Lighting  and  Signage 

Sewer  Connection  and  Extension 
Permit 


Department  of  Public  Works 
Department  of  Public  Works 


Department  of  Environmental 
Protection — Division  of  Water  Pollution 
Control 


Fossil  Fuel  Utilization  Permit 


Department  of  Environmental 
Protection 


Compliance  with  Massachusetts 
Contingency  Plan 

Approval  to  Issuance  of  Building 
Permit  for  Former  Railroad  Land 


Department  of  Environmental 
Protection 

Executive  Office  of  Transportation 
and  Constnjction 
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The  FEIR  details  the  impacts  on  the  environment  expected  from 
the  project.  Inevitably,  change  causes  such  impacts,  especially  when 
development  takes  place  on  a  vacant  piece  of  land.  However,  this  PEER 
also  describes  the  many  ways  in  which  those  impacts  can  be  minimized 
and  accommodated.  In  order  to  assist  State  agencies  in  issuing  permits, 
we  have  developed,  as  part  of  the  FEIR,  a  consolidated  summary  of  the 
major  impacts  and  mitigation  measures  proposed  for  the  project. 
Implementation  of  these  and  other  measures  will  enable  State  agencies 
to  make  the  findings  required  by  MGL  Chapter  30,  Section  61. 

Section  61  of  the  Massachusetts  Environmental  Policy  Act 
(MEPA),  M.G.L.  C.30,  §  61,  requires  that  agencies  of  the  Common- 
wealth utilize  all  practicable  means  and  measures  to  minimize  damage 
to  the  environment.  The  statute  pertains  to  the  issuance  of  State 
permits  required  for  private  projects.  State  permits  for  projects,  such 
as  Ruggles  Center,  which  are  subject  to  MEPA,  may  be  issued  only  after 
certification  by  the  Executive  Office  of  Environmental  Affairs  (EOE A) 
that  the  required  impact  review  process  has  been  completed.  Thereaf- 
ter, State  agencies  may  issue  permits  based  upon  a  finding  which 
describes  the  project's  environmental  impacts  and  determines  that  all 
feasible  measures  have  been  taken  to  avoid  or  minimize  impacts. 

In  the  Certificate,  dated  May  22, 1989,  the  Secretary  of  Environ- 
mental Affairs  directed  project  proponents  to  prepare  Draft  Section  61 
Findings  and  include  them  in  the  FEIR  for  Ruggles  Center.  The 
following  sections  describe  the  environmental  impacts  associated  with 
development  of  Ruggles  Center  and  identify  feasible  mitigation  meas- 
ures that  will  reduce  unwanted  impacts.  Each  area  of  environmental 
concern  is  presented  separately. 


Transportation 
Overview 


isssssssssss 


Ruggles  Center  benefits  significantly  from  its  location  adjacent 
to  the  new  Orange  Line  with  its  extensive  feeder  bus  system  and 
commuter  rail  access,  allowing  for  a  high  proportion  of  transit  use. 
This  means  that  access  by  automobile  should  be  less  than  50%  with  a 
corresponding  lower  parking  demand. 
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The  auto  demand  is  served  by  several  well-defined  arterial 
roadways  with  direct  routings  to  downtown  and  regional  highways. 
Melnea  Cass  Boulevard  leads  directly  to  the  Southeast  Expressway  and 
Massachusetts  Turnpike,  while  Tremont  Stieet  to  the  south,  coupled 
with  Ruggles  Street,  Huntington  Avenue,  Columbus  Avenue,  and 
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Traffic  Impacts 


Existing  Conditions 


New  Dudley  Street,  serves  traffic  destined  to  the  south  and  west. 
Minor  demand  to  and  from  the  northwest  is  accommodated  by  Colum- 
bus Avenue  and  Tremont  Street  to  the  north. 

Given  planned  development  in  the  area,  some  roadway  im- 
provements will  be  necessary  even  without  the  project,  a  number  of 
which  are  already  being  pursued  by  public  agencies.  Project  related 
traffic  improvements  are  being  pursued  cooperatively  with  these 
public  agencies  and  the  project  proponent. 

Managing  traffic  impacts  is  an  important  aspect  of  the  develop- 
ment of  Ruggles  Center.  Analysis  of  traffic  impacts  included  an 
evaluation  of  existing  conditions  and  estimate  of  future  (1996)  condi- 
tions with  and  without  the  project. 

Traffic  operations  were  analyzed  in  terms  of  levels  of  service 
(LOS)  at  10  key  intersections  in  the  study  area  during  the  weekday 
morning  and  evening  peak  hours,  and  for  the  Saturday  peak  hour.  LOS 
for  signalized  intersections  is  defined  in  terms  of  delay  and  ranked 
from  A  to  F,  where  LOS  A  represents  a  situation  of  little  or  no  delay  and 
LOS  F  represents  long  delays  under  breakdown  conditions.  From  a 
traffic  operations  standpoint,  LOS  D  is  considered  acceptable  in  urban 
areas,  as  the  peak  hour  demands  are  still  less  than  capacity,  and  delays 
are  tolerable. 

Table  I G-1  indicates  intersections  which  operate  with  unaccept- 
able delay,  and  thereby  poor  LOS,  for  Existing,  No  Build,  and  Build 
conditions.  The  table  also  compares  these  conditions  without  implem- 
entation of  the  proposed  No  Build  roadway  improvements  and  Build 
mitigation  measures  to  the  LOS  which  results  from  implementing 
recommended  improvements  and  mitigation  measures  at  each  level  of 
analysis.  Existing,  No  Build,  and  Ruggles  Center  conditions  are 
discussed  specifically  below. 

Traffic  operations  at  study  area  intersections  are  generally  at 
acceptable  LOS  during  the  morning  and  Saturday  peak  hour  periods. 
During  the  evening  peak  hour  period,  three  intersections  operate  at 
unacceptable  levels  of  service: 

Tremont  Street/Melnea  Cass  Boulevard  (LOS  F), 
Huntington  Avenue/Ruggles  Street  (LOS  E);  and 
Parker  Street/Ruggles  Street  (LOS  F). 
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Table  I  G-1 

Intersection  Levels  of  Service  for  Existing,  No  Build,  and  Build  Conditions 
with  and  without  Implementation  of  Roadway  Improvements 


Level  of  Service 

Peak 

Without 

With 

Hour 

Impravements 

Improvementsil 

EXISTING  CONDITIONS 

Tremont/Melnea  Cass 

PM 

F 

na 

Huntington/Ruggles 

PM 

E 

na 

Parker/Ruggles 

PM 

F 

na 

NO-BUILD  (1996)  CONDITIONS 


Tremont/Melnea  Cass 

AM 
PM 

E 
F 

Huntington/Ruggles 

PM 

F 

Parker/Ruggles 

AM 
PM 

F 
F 

BUILD  (1996)  CONDITIONS-2 

Tremont/Rugg  les/Wh  itt  ier 

PM 

E 

Tremont/Melnea  Cass-3 

AM 

E 

0 
D 


C 
C 


PM 


0 
D 


Notes: 

^  Refer  to  Table  I  G-2  for  list  of  No  Build  improvements  and  Build  mitigation. 

2  Assumes  No  Build  improvements  have  been  implemented. 

3  Recommended  Access  Option  2  -  with  Tremont  right  in/out  only. 
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No  Build  Conditions 


Between  1988  and  1996,  estimated  local  and  through  traffic  in 
the  area  will  increase  by  approximately  14  percent  without  the  Ruggles 
Center  development.  This  amount  of  growth  is  significant  and  over- 
shadows the  impact  of  Ruggles  Center  itself.  By  1996,  there  will  be 
unacceptable  levels  of  delay  in  the  morning  and  evening  peak  hours  at 
the  Tremont  Street /Melnea  Cass  Boulevard  intersection.  The  Hunt- 
ington Avenue/ Ruggles  Street  intersection's  current  evening  peak 
hour  delay  problems  will  be  worsened,  and  the  traffic  operations  at  the 
Parker  Street/ Ruggles  Street  intersection  will  decline  to  unacceptable 
levels  during  the  morning  peak  period. 


No  Build  Mitigation 


To  mitigate  these  No  Build  impacts.  Table  I  G-2  identifies 
several  roadway  improvements  that  will  reduce  delay  and  increase 
safety.  The  types  of  improvements  include: 

•  redesignation  of  existing  travel  lanes,  with  corresponding 
revisions  to  pavement  marking  delineation; 

•  design  changes  at  intersections  forbettertrafficchanneli- 
zation; 

•  construction  of  additional  travel  lanes  along  intersection 
approaches;  and, 

signal  rephasing  and  retiming. 

Discussions  are  underway  with  the  City  of  Boston  Transporta- 
tion Department  and  the  MBTA  to  implement  the  various  improve- 
ments shown  in  the  table.  One  major  project,  the  widening  of  Ruggles 
Street  between  Tremont  Street  and  Huntington  Avenue,  is  currently  in 
design  under  an  MBTA  contract,  including  the  Ruggles /Parker  and 
Ruggles/Huntington  intersections.  Tremont/Melnea  Cass  improve- 
ments are  being  negotiated  with  the  Boston  Traffic  Department. 

With  these  improvements  in  place,  levels  of  service  will  im- 
prove to  D  or  better  for  the  three  intersections: 

Tremont  Street/Melnea  Cass  Boulevard  will  improve  to 
LOS  0  in  the  AM  peak  and  LOS  D  in  the  PM  peak; 

Huntington  Avenue/Ruggles  Street  will  improve  to  LOS  C 
in  the  PM  peak;  and 
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Parker  Street/Ruggies  Street  will  improve  to  LOS  C  in 
the  AM  and  PM  peak. 

Buggies  Center  Traffic  impacts  were  analyzed  for  the  Master  Plan  Design,  the 

Impacts  intended  development  scenario.    Due  to  its  smaller  scale  (39%  less 

office  space),  the  Master  Plan  Design's  traffic  impacts  are  already 
significantly  reduced  from  the  19-Story  Office  Building  alternative 
analyzed  as  the  "worst  case"  in  the  DEIR.  This  reduction  of  scale  is  a 
major  mitigating  measure  in  and  of  itself. 

The  recommended  vehicular  access  to  the  site  allows  traffic  to 
enter  and  exit  the  site  from  one  entrance  at  the  Melnea  Cass  Boulevard/ 
Columbus  Avenue  intersection,  and  another  on  Tremont  Street,  mid- 
way between  Melnea  Cass  Boulevard  and  Ruggles  Street.  The  drive- 
way at  Tremont  Street  will  be  restricted  to  right  turns  in  and  out  of  the 
site. 

Once  the  No  Build  roadway  improvements  are  implemented, 
traffic  associated  with  Ruggles  Center  v^all  lengthen  average  delay  per 
vehicle  by  only  a  few  seconds  compared  to  the  No  Build  condition. 
Most  intersections  in  the  study  area  will  operate  within  acceptable 
traffic  operating  conditions,  with  the  exceptions  of: 

Tremont  Street/Ruggles  Street/Whittier  Street  (LOS  E  in 
the  PM  peak);  and 

Tremont  Street/Melnea  Cass  Boulevard  (LOS  E  in  the 
AM  and  PM  peaks). 

Mitigating  measures  to  accommodate  added  Ruggles  Center 
traffic  are  also  identified  in  Table  1  G-2,  In  addition  to  the  implemen- 
tation of  the  improvements  identified  for  the  No  Build  conditions,  the 
recommended  Build  mitigation  measures  will  improve  traffic  operat- 
ing conditions  to  acceptable  levels  at  both  intersections,  as  follows: 

Tremont  Street/Ruggles  Street/WhIttier  Street  will  im- 
prove to  LOS  D  in  the  PM  peak;  and 

Tremont  Street/Melnea  Cass  Boulevard  will  improve  to 
LOS  C  in  the  AM  peak  and  to  LOS  D  in  the  PM  peak. 
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Parking  Supply/ 
Demand  Impacts 


No  Build 
Parking  Impacts 


Existing  parking  supply  in  the  immediate  site  area  consists 
primarily  of  Northeastern  University  parking.  Northeastern  Univer- 
sity parking  consists  of  a  garage  on  Columbus  Avenue  and  temporary 
parking  lots,  most  of  which  are  scheduled  to  be  replaced  by  structured 
parking  as  vacant  parcels  are  redeveloped.  Parking  in  the  site  area  is 
not  a  problem  today,  since  much  of  the  land  is  vacant. 

A  comparison  of  parking  supply  and  demand  associated  v^th 
background  development  yields  a  deficit  of  447  spaces  compared  to  an 
estimated  additional  peak  demand  of  2,286  spaces  within  the  study 
area  for  1996. 


Ruggles  Center 
Parking  Impacts 


Public  Transportation 
System  Impacts 


The  proposed  parking  supply  for  the  Master  Plan  Design  is  975 
spaces.  Demand  was  calculated  by  two  methods,  one  based  on  the  trip 
generation  which  yielded  a  total  deficit  of  250  spaces,  and  one  in 
accordance  with  Urban  Land  Institute  (ULI)  procedures  based  on 
standard  ratios  of  parking  spaces  per  gross  square  feet  of  floor  space  for 
each  land  use.  This  method  yielded  an  overall  surplus  of  34  spaces.  One 
reason  for  the  difference  is  that  ULI  method  yields  a  much  lower 
forecast  of  office  employee  spaces  (about  300  less). 

If  the  No  Build  and  Ruggles  Center  parking  estimates  are 
combined,  then  the  overall  study  area  deficit  could  range  from  697  to 
413  spaces,  compared  to  an  additional  demand  averaging  about  3,300 
spaces. 

The  possible  shortfall  in  office  employee  spaces  is  seen  as  an 
appropriate  influence  to  increase  transit  and  car  pool  use.  The  trans- 
portation management  policy  to  be  supervised  by  the  developer  and 
project  tenants  will  be  to  reduce  automobile  demand  through  transit 
and  car  pool  promotion.  It  is  felt  that  the  parking  equilibrium  which 
will  be  reached  will  compare  well  with  the  lesser  demand  predicted 
through  the  ULI  method. 

The  impacts  of  Ruggles  Center  on  the  public  transportation 
system  will  be  focused  on  four  system  components  which  must  serve 
up  to  almost  500  person  trips  in  both  weekday  peak  hours.  These 
system  components  are  listed  below  with  an  indication  of  weekday 
peak  hourly  trips: 

•  Orange  Line  north  and  south  (270±  persons); 
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Pedestrian  Impacts 


Green  Line  (E  branch)  north  and  south  (60±  persons); 

Bus  routes  serving  the  site  (1 50±  persons);  and 

Commuter  Rail  (20+  persons) 

In  all  cases,  the  additional  ridership  can  be  easily  handled  by  the 
MBTA  system. 

Ruggles  Center  has  been  designed  to  strengthen  pedestrian 
activity  in  the  area,  and  to  reinforce  and  extend  development  along 
Columbus  Avenue  and  Tremont  Street,  both  major  radial  boulevards. 
There  are  four  major  pedestrian  access  and  circulation  needs  which 
have  been  addressed  —  access  to  Ruggles  Station,  Southwest  Corridor 
pedestrian  and  bicycle  connections,  Ruggles  Center  access,  and  site 
area  street  pedestrian  links.  The  pedestrian  volumes  generated  can  be 
adequately  served  on  the  sidewalks,  paths,  and  crosswalks  provided. 
Bicycle  safety  will  be  addressed  through  signage  and  other  design 
measures. 


Air  Quality 


DEIR  Analysis 


In  the  vicinity  of  the  proposed  Ruggles  Center,  automobiles, 
trucks  and  buses  are  the  principal  sources  of  air  pollution.  The 
emission  of  pollutants  by  stationary  sources  (industrial  and  commer- 
cial operations)  is  very  small.  Consequently,  measurement  of  carbon 
monoxide  (CO)  concentration,  which  is  the  best  single  indicator  of 
motor  vehicle  pollutant  emissions,  is  a  good  proxy  for  levels  of  local  air 
pollution.  Currently,  ambient  levels  of  CO  in  the  area  measure  within 
State  and  Federal  standards. 

For  the  DEIR,  extensive  analysis  was  performed  to  determine 
the  impact  of  proposed  development  on  the  local  air  quality.  At 
intersections  where  traffic  flow  is  heavy  and  people  are  likely  to 
congregate,  current  CO  levels  were  estimated,  using  two  computer 
simulation  models  —  MOBILES  and  CALINE3.  These  programs  were 
developed  by  the  LJ.S.  EPA  and  accepted  by  the  Massachusetts  DEP, 
Motor  vehicle  CO  emissions  were  also  predicted  for  the  future  with 
and  without  Ruggles  Center. 

The  air  quality  analysis  in  the  DEIR  tested  the  largest  build 
option  (Alternative  2)  and  concluded  that  for  the  most  intensive 
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development  proposed,  CO  emissions  at  10  sensitive  receptors  for  1- 
hour  and  8-hour  periods  were  below  the  Massachusetts  and  National 
Ambient  Air  Quality  Standards  (NAAQS). 

Master  Plan  Impacts  The  Master  Plan  Design  represents  a  substantial  reduction  in 

scale  from  Alternative  2,  studied  in  the  DEIR.  Office  space,  the  largest 
generator  of  additional  traffic,  is  reduced  by  39  percent.  Thus,  air 
quality  impacts  in  the  study  area  will  be  less  than  those  determined  in 
the  DEIR.  The  FEIR  concludes,  therefore,  that  the  major  improvement 
to  anticipated  air  quality  will  result  from  the  reduced  scale  of  the 
development. 

MEPA  requires  that  air  quality  analyses  be  conducted  at  inter- 
sections where  traffic  operations  are  at  LOS  D  or  worse  and  project 
generated  traffic  contributes  more  than  10  percent  to  total  intersection 
volumes.  For  the  FEIR,  two  additional  intersections  were  added  to  the 
traffic  impact  analysis  along  Melnea  Cass  Boulevard  at  Washington 
Street  and  at  Massachusetts  Avenue. 

The  analysis  of  traffic  impacts  associated  with  the  Master  Plan 
Design  indicate  that  the  Melnea  Cass /Washington  intersection  will 
operate  at  LOS  C  or  better  during  all  peak  hour  periods,  assuming 
enforcement  of  the  existing  peak  hour  left  turn  prohibition  along  the 
eastbound  Melnea  Cass  Boulevard  approach.  The  intersection  of 
Melnea  Cass/Massachusetts/Southamption/Expressway  Ramps  is 
expected  to  operate  at  LOS  D  during  the  morning  and  evening  peak 
hour  periods.  However,  traffic  generated  at  this  location  by  the  project 
is  expected  to  contribute  only  4.6  percent  and  5  percent  to  total  traffic 
at  the  intersection  during  the  morning  and  evening  peak  hour  periods, 
respectively.  Air  quality  analysis  at  these  two  intersections  are  there- 
fore not  required  in  accordance  with  MEPA  guidelines. 

The  air  quality  analysis  presented  in  the  DEIR  sufficiently 
addresses  the  air  quality  impacts  of  the  Master  Plan  Design  alterna- 
tives. As  in  the  DEIR,  the  traffic  analysis  in  the  FEIR  assumes  that  all 
roadway  improvements  indicated  as  necessary  to  provide  acceptable 
traffic  operations  are  implemented.  These  roadway  improvements  are 
sufficient  to  mitigate  any  potential  air  quality  problems  due  to  No 
Build  traffic  congestion  and  vehicle  trips  related  to  the  Master  Plan 
Design. 
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Noise 


DEIR  Analysis 


The  existing  noise  adjacent  to  and  on  the  Ruggles  Center  site  is 
relatively  high.  Numerous  sources,  typical  of  an  urban  environment, 
are  major  contributors  and  include  noise  from  traffic  (especially  buses), 
equipment,  aircraft  flyovers  and  construction. 

In  the  DEIR,  an  extensive  analysis  was  performed  to  estimate 
current  noise  levels  generated  by  peak  traffic  flows.  The  analysis  used 
a  Federal  Highway  Administration  model  (FHWA  RD-77-108, 1978)  to 
predict  noise  levels  with  and  without  development  of  Ruggles  Center. 

Predictions  based  on  traffic  projections  along  Ruggles  Street  for 
the  No-Build  Alternative  indicated  that  there  would  be  no  increase  in 
noise  levels  above  1988  levels.  Along  Tremont  Street,  the  analysis 
indicated  that  noise  levels  would  increase  by  1  decibel  as  compared 
with  1988  conditions.  This  increase  would  be  imperceptible  to  the 
human  ear. 

In  order  to  assess  the  noise  impact  of  the  build  alternatives, 
traffic  projections  for  Alternative  2  and  Alternative  5  were  used  as 
input  to  the  FHWA  noise  prediction  model.  Alternative  2  was  studied 
because  it  was  the  alternative  with  the  largest  building  program  and 
related  traffic  generation.  Alternative  5  was  studied  as  the  Developer's 
Proposal. 

The  results  of  the  noise  prediction  analysis  indicated  that  nei- 
ther Alternatives  2  nor  5  would  alter  noise  levels  along  either  Ruggles 
Street  or  Tremont  Street. 


Master  Plan  Impacts 


The  reduction  of  project  size  under  the  Master  Plan  Design 
results  in  less  traffic  and  consequently,  less  associated  noise  than  was 
predicted  for  either  alternative  in  the  DEIR.  At  the  two  intersections 
not  studied  in  the  DEIR  -  Melnea  Cass  Boulevard  at  Washington  Street 
and  at  Massachusetts  Avenue  -  contribution  of  project  traffic  was  less 
than  10  percent  and  thus  no  additional  analysis  of  noise  impacts  was 
needed. 


Mitigation  Measures 


The  proposed  development  benefits  from  the  fact  that  certain 
noise  mitigation  measures,  such  as  depressed  transit  tracks,  are  al- 
ready in  place  in  the  area.  Several  other  measures  anticipated  for  the 
project  will  have  a  positive  influence  on  noise.  Traffic  mitigation, 
discussed  in  the  Transportation  Section,  are  planned.  The  project  itself 
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is  reduced  in  size,  a  reduction  that  will  produce  a  decrease  in  the  traffic 
contributed  to  the  area  by  the  project.  Because  there  is  no  residential 
housing  planned,  a  sensitive  land  use  receptor  has  been  removed  from 
the  site. 

In  addition,  several  design  measures  have  been  adopted  which 
will  reduce  noise.  Wind  remedies,  including  landscape  and  architec- 
tural shields,  will  be  employed  to  reduce  wind  and  noise  impacts  on  the 
playground  and  open  space  areas.  Through  the  use  of  such  site 
planning  techniques  and  treatments,  the  overall  impact  of  traffic- 
related  noise  on  Ruggles  Center  and  adjacent  properties  will  be  further 
reduced. 


Utilities 
Introduction 


Adequacy  of 
Supply  Networks 


The  Master  Plan  Design  substantially  reconfigures  the  land  use 
allocations  at  Ruggles  Center.  When  compared  with  the  initial 
Developer's  Alternative  examined  in  the  DEIR,  office  space  is  reduced 
almost  24  percent  and  retail  space  is  increased  36  percent.  These 
changes,  particularly  the  reduction  in  office  space,  noticeably  alter  the 
demand  for  utilities.  Thus,  a  new  demand  analysis  for  the  project  was 
performed  and  is  detailed  in  Chapter  II,  Section  B. 

Table  I G-3  summarizes  the  demand  for  utilities  generated  by 
the  project. 

The  utility  demand  analysis  shows  that  local  area  supply  net- 
works are  adequate  to  handle  Ruggles  Center  demand  for  water,  sewer 
and  power  provided  that  conservation  practices  are  observed.  The 
existing  BWSC  water  system  within  the  project  area  can  meet  the 
supply  demands  of  the  Master  Plan  Design.  Extension  of  a  water  main 
in  the  Columbus  Avenue  Extension  may  be  necessary  to  provide  some 
connections.  The  sewer  and  storm  drain  systems  servicing  the  project 
site  are  adequate.  The  Boston  Edison  Company  has  plans  to  upgrade 
the  electric  distribution  system  in  the  area  to  meet  future  demands.  The 
electrical  demand  for  the  project  can  be  supplied  by  Boston  Edison 
Company's  existing  13.8  kV  distribution  system  and  converted  by  a 
transformer  in  an  internal  vault  in  the  building.  Upgrading  of  the 
system,  however,  will  be  necessary  to  meet  increasing  demands  as  the 
Ruggles  Street  area  around  and  adjacent  to  the  project  site  is  reno- 
vated/redeveloped. The  gas  system  is  considered  adequate  to  meet 
the  estimated  project  requirements.  The  Boston  Gas  Company,  how- 
ever, reserves  the  right  to  review  each  connection  application  individu- 
ally and  will  generally  make  system  adjustments  as  necessary. 
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Table  I  G-3      Summary  of  Ruggles  Center  Demand  for  Utilities 


Project 

Utility 

Unit 

Demand 

Water 

Avg.  Daily  Domestic 

gpd 

113,745 

Air  Conditioning  Make-Up 

gpd 

102,490 

Total 

gpd 

216,235 

Peak  Demand 

gpd 

568,845 

Sanitary  Sewer 

gpd 

98,640 

Storm  Flow 

cfs 

22.78 

Peak  Electric 

Mw 

6.66 

Gas 

cfh 

26,045 
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Mitigation  Measures 


Conservation 
Energy  Efficient 
Appliances 


The  project  proponent  recognizes  that  power  and  water  sup- 
plies in  the  Northeast  are  finite  resources.  During  the  last  decade,  a 
strong  economy  has  brought  new  development  to  the  Boston  area  and 
with  this  expansion,  demand  for  utilities  has  strained  distribution 
networks  and  supplies.  The  mitigation  measures  summarized  below 
address  how  the  project  proponent  will  minimize  new  demand  for 
utilities  and  coordinate  with  State  agencies  during  construction. 

Ruggles  Center  will  use  energy  efficient  appliances  and  fixtures 
that  meet  or  exceed  the  requirements  set  by  the  Boston  Redevelopment 
Authority  (BRA)  and  the  Massachusetts  Building  Code.  These  will 
limit  the  increased  demand  on  energy  supplies  and  distribution  net- 
works. 


Strict  Observance  of 
Water  Conservation 


The  amountof  additional  water  required  to  satisfy  the  proposed 
development  will  be  kept  to  the  minimum  amount  possible.  To  assure 
this,  Ruggles  Center  will  comply  strictly  with  the  Commonwealth  of 
Massachusetts  Plumbing  Code  with  respect  to  low  flow  plumbing 
fixtures.  In  addition,  the  project  design  will  incorporate  the  latest 
possible  facilities  to  ensure  efficient  use  of  water  in  areas  such  as: 
interior  and  exterior  irrigation  devices,  use  of  fountains,  water  coolers 
and  water  flow  devices. 


Sanitary  Flows 

Reduction  of  Sewer 
Overflows 


The  MWRA  is  presently  preparing  a  study  of  the  combined 
sewer  overflow  (CSO)  system  that  will  make  recommendations  on 
methods  for  eliminating  or  minimizing  the  impact  of  CSO's  on  the 
water  quality  of  receiving  waters.  A  draft  version  of  this  report  is  due 
to  be  made  available  in  January,  1990  v^th  the  final  report  filed  in  mid- 
1990.  Until  such  time  as  the  recommendations  of  that  report  are 
known,  both  the  MWRA  and  BWSC  have  agreed  that  the  best  available 
method  of  reducing  the  CSO  impact  on  receiving  waters  is  to  minimize 
the  volume  of  sanitary  flow  exposed  to  overflow  conditions  by  separa- 
tion of  dry  and  wet  weather  flows  and  by  the  use  of  water  conservation 
measures  to  reduce  the  volume  of  sanitary  flows  generated. 

The  sewer  system  servicing  the  proposed  site  area  was  recon- 
structed, to  a  large  extent,  during  the  Southwest  Corridor  Project 
construction.  The  local  systems  to  which  the  project  flows  will  be  dis- 
charged have  been  separated.  Ruggles  Center  will  moderate  sewer 
flows  by  implementing  and  using  water  conserving  facilities  and 
practices  required  by  the  Massachusetts  Plumbing  Code  and  other 
design  elements. 
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Access  to  Water  Mains 
and  Drainage  Tunnels 

Boston  Main  Drainage 
Tunnel 


Relocation/ Access  to 
Sanitary  Sewers, 
Storm  Drains,  and 
Water  Mains 


The  developer  will  be  preparing  a  water  and  sewer  site  plan 
during  the  design  phase  which  will  detail  the  physical  relationship  of 
project  elements  to  existing  water  and  sewer  facilities,  the  project  serv- 
ice connections,  projected  flows  at  each  location  and  other  pertinent 
design  information.  These  plans  will  be  submitted  to  both  the  MWRA 
and  BWSC  for  approval  prior  to  the  issuance  of  service  connection 
permits  by  DEP. 

The  southwest  corner  of  the  site  (at  the  comer  of  Ruggles  and 
Tremont  Streets)  is  traversed  by  a  50  foot  wide  easement.  This 
easement  contains  the  10  foot  wide  Boston  Main  Drainage  Tunnel, 
currently  under  the  jurisdiction  of  the  MWRA.  The  tunnel,  which  is 
located  within  bedrock  approximately  300  feet  underground,  carries 
effluent  from  the  Ward  Street  Head  works  to  the  Deer  Island  Treatment 
Plant.  The  proposed  building  has  been  designed  to  cover  this  easement 
at  ground  level.  The  developer  will  coordinate  closely  with  the  MWRA 
on  this  and  all  building  design  which  may  involve  impact  on  water 
mains  and  drainage  tunnels. 

Where  construction  over,  or  adjacent  to,  sewers,  drains  or  water 
mains  is  planned,  relocation  of  or  access  to  these  lines  for  repair  and 
maintenance  will  be  provided  by  the  developer  in  accordance  with  the 
requirements  of  and  subject  to  the  approval  of  the  appropriate  agency, 
BWSC  or  MWRA. 


Hazardous 
Substances 


Site  Investigations 


Because  Parcel  18  was  formerly  the  site  of  numerous  businesses 
identified  in  preliminary  studies  as  potential  sources  of  contamination, 
investigations  of  the  site  have  continued.  Below  is  a  summary  of  the 
results  of  site  investigations  performed  since  the  DEIR  and  mitigation 
measures  currently  proposed. 

Phase  I  and  n  Oil  and  Hazardous  Material  Site  Evaluations  have 
been  conducted  following  the  guidance  of  the  Massachusetts  Contin- 
gency Plan  (MCP),  the  procedures  which  govern  containment  and 
removal  of  oil  or  hazardous  materials.  Chemical  test  data  from  the 
Phase  II  evaluation  indicated  that  petroleum  contamination  is  present 
in  certain  areas  in  the  soils  and  groundwater  beneath  the  site. 


Some  site  soils  have  been  contaminated  primarily  by  petroleum 
hydrocarbons  including  gasoline,  kerosene,  fuel  oil  and  lubricating 
oils  as  well  as  low  levels  of  pesticides  and  metals  distributed  randomly 
throughout  the  site  soil.  The  contamination  is  likely  to  have  resulted 
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from  petroleum  storage  on  site,  fill  materials  brought  on  site;  or  from 
former  commercial  and  light  manufacturing  operations .  Much  of  what 
was  found  at  the  site  can  be  characterized  as  urban  fill  typical  of 
downtown  Boston. 

In  most  instances,  groundwater  at  the  site  was  found  to  contain 
low  levels  of  petroleum  hydrocarbons,  associated  volatile  organic 
compounds,  metal  and  pesticides.  Groundwater,  in  most  instances, 
however,  meets  drinking  water  guidelines  or  standards  available  for 
selected  compounds. 

Investigations  located  three  underground  storage  tanks.  A 
fourth  storage  tank  is  suspected.  Phase-separated  petroleum  product 
was  found  near  the  suspected  tank  location  as  well  as  in  a  test  pit  where 
kerosene  was  also  identified. 

Risk  Assessment  A  risk  assessment  was  conducted  by  Meta  Systems  and  Menzie 

Results  and  Associates,  Inc.  in  May,  1989  to  evaluate  the  risk  of  harm  to  human 

health,  safety,  public  welfare  and  the  environment  from  contamination 
at  the  site.  The  assessment  evaluated  several  different  target  receptors 
using  various  exposure  points  and  migration  pathways.  All  of  the 
scenarios  involved  at  grade  construction  schemes. 

The  risk  assessment  found  that  risks  to  human  health  or  the 
environment  associated  with  the  site  in  its  present  condition,  during 
and  after  construction  do  not  exceed  DEP's  benchmarks  for  acceptable 
risks. 

The  report  did  recommend  that  dust  control  measures  be  imple- 
mented during  construction  and  that  risks  to  children  be  minimized  by 
capping  the  soil  or  removing  soil  and  filling  play  areas  with  clean 
material. 

Mitigation  Measures  The  MBTA,  as  the  principal  land  owner,  has  initiated  the  recent 

site  investigations  in  compliance  with  the  Massachusetts  Contingency 
Plan  and  will  be  responsible  for  development  of  Remedial  Response 
Alternatives  and  the  Implementation  Plan.  Results  of  Phase  I  and  II 
investigations  suggested  that  several  important  mitigation  measures 
be  implemented.  These  are  summarized  below.  Entities  responsible 
for  mitigation  are  indicated  in  the  parentheses. 

a.        To  minimize  soil  excavation,  the  Master  Plan  Design  will 
incorporate  at  grade  construction  techniques.  For  Build- 
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ings  3  and  4,  where  underground  parking  is  planned,  the 
proponent  will  remove  contaminated  soil  where  neces- 
sary in  compliance  with  DEP  regulations. 

[Ruggles  Center  Proponent] 

b.  Underground  tanks  will  be  located  and  removed.  Petro- 
leum contaminated  soil  surrounding  the  tanks  will  be 
removed  and  disposed  of  in  accordance  with  Federal, 
State  and  local  requirements. 

[MBTA] 

c.  Phase-separated  petroleum  products  identified  at  the 
site  will  be  further  evaluated  and  mitigated  in  accordance 
with  the  findings  of  the  evaluation. 

[MBTA/Ruggles  Center  Proponent] 

d.  Risks  to  children  will  be  minimized  by  capping  or  remov- 
ing soil  from  play  areas  and  filling  with  clean  material. 

[Ruggles  Center  Proponent] 

e.  Dust  control  measures  will  be  adopted  during  construc- 
tion activities  to  reduce  levels  of  risk  associated  with 
concentrated  metals  in  the  soil. 

[Ruggles  Center  Proponent] 

f.  Construction  supervisors  and  workers  will  be  briefed  on 
known  site  conditions  and  the  potential  for  discovery  of 
buried  tanks,  utility  piping  and  wiring,  and  other  objects 
which  may  be  unearthed  during  excavation  of  the  site. 

[Ruggles  Center  Proponent] 

g.  A  management  plan  will  set  procedures  to  limit  and  avoid 
spillage  and  emissions,  take  corrective  action  should 
they  occur  and  carry  out  remediation  in  accordance  with 
DEP  regulations. 

[MBTA/Ruggles  Center  Proponent] 
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h.  Construction  activity  will  be  monitored  to  identify  heavily 
contaminated  soils  which  may  require  special  handling. 

[Ruggles  Center  Proponent] 

i.  Construction  supervisors  and  workers  will  be  advised  to 
use  caution  in  handling  fuels  and  oils  on  the  site  to  avoid 
spillage  and  contamination  of  the  soil.  No  smoking  signs 
and  other  precautionary  notices  will  be  prominently  posted 
in  accordance  with  the  fuel  storage  and  use  plan. 

[Ruggles  Center  Proponent] 

j.  On-site  re-use  of  excavated  soil  with  low  levels  of  con- 
tamination will  be  utilized,  where  feasible. 

[Ruggles  Center  Proponent] 

k.  Once  constnjction  is  completed,  chemicals  and  other 
substances  used  by  tenants  will  be  controlled  by  the 
establishment  of  prevention  plans  and  procedures  to 
deal  with  unplanned  releases. 

[Ruggles  Center  Proponent] 

I.  A  single  source  document,  the  Implementation  Plan,  will 
be  prepared  to  guide  construction  activities.  Included  in 
the  Implementation  Plan  are: 

list  of  contacts; 
site  map; 

final  design,  consisting  of  complete  plans  and 
specifications  which  shall  include:  schedule  for 
implementation;  complete  plans  and  specifica- 
tions; health  and  safety  plan;  environmental 
monitoring  plan;  contingency  plan;  and  security 
plan; 

construction  plan,  including  all  of  the  above,  in 
final  form; 

operations  and  maintenance  plan,  including  qual- 
ity assurance  and  quality  control. 
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The  Implementation  Plan,  once  in  place,  should  provide 
adequate  prevention  and  control  measures  forthe  site  so 
that  there  will  be  no  long-term  adverse  impacts  from  the 
proposed  development. 

[MBTA/Ruggles  Center  Proponent 


Visual  Quality  The  proposed  Ruggles  Center  will  be  the  first  commerdal 

Massing  development  completed  along  the  Southwest  Corridor.  As  such,  its 

Shadows  impact  on  the  neighborhood  is  significant  and  will  set  the  tone  for  other 

developments  which  follow.    A  full  discussion  of  visual  quality, 
massing  and  shadows  appears  in  Chapter  II,  Section  C. 

The  design  of  Ruggles  Center  has  undergone  many  iterations  to 
better  integrate  the  buildings  with  the  neighborhood  and  reduce 
shadow  impacts.  The  Master  Plan  Design  embodies  several  changes 
which  will  have  a  direct  and  positive  impact  on  visual  quality,  massing 
and  shadows.  Below  is  a  summary  of  changes  and  key  elements  of  the 
design: 

a.  Reduction  in  overall  developed  square  footage  and  build- 
ing mass; 

b.  A  1  1/2  story  reduction  in  the  iowrise  portion  of  Building 
3  near  the  Ruggles  Station  Park,  resulting  in  reduced 
morning  shadows  on  the  park  and  playground  area; 

c.  Setback  from  Ruggles  Street  of  upper  two  floors  of  the 
Building  4  facade,  especially  at  the  corners,  resulting  in 
reduced  morning  shadows  on  the  Southwest  Corridor 
Park  and  Ruggles  Street; 

d.  Provision  of  space  between  pairs  of  proposed  buildings 
to  maintain  a  corridor  of  sunlight  during  times  of  the  day 
and  year  when  building  shadows  do  not  overlap; 

e.  Achievement  of  needed  scaling  and  transitions  to  other 
buildings  in  the  area  through  the  use  of  medium  height 
buildings,  9  to  1 5  stories,  with  lowhse  elements  and  other 
massing  articulations; 
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f.  Creation  of  a  street  wall  in  a  "traditional  Boston"  manner 
by  situating  buildings  next  to  the  property  line; 

g.  Location  of  prominent  building  components  such  as 
rounded  corners,  setbacks  and  other  massing  articula- 
tions to  take  advantage  of  key  view  corridors  and  corner 
vantage  points; 

h.  Placement  of  an  octagonal  massing  element  at  the  highly 
visible  corner  of  Melnea  Cass  Boulevard  and  Tremont 
Street;  and, 

i.  Creation  of  the  linear  plaza  opening  onto  Tremont  Street 

to  allow  for  direct  visual  access  to  the  station  entry.  The 
central  pedestrian  plaza,  extensively  landscaped  and 
connected  to  the  Southwest  Corridor  Park,  will  serve  as 
the  center  of  pedestrian  activity  and  provide  multiple 
points  of  entry  into  the  complex. 

To  determine  the  net  new  shadows  generated  by  the  proposed 
Master  Plan  Design,  the  shadow  impact  of  all  buildings  in  Ruggles 
Center  was  compared  to  shadows  which  are  currently  cast  by  existing 
buildings  in  the  area  of  the  project  site.  This  comparison  was  made  for 
shadows  cast  at  9  AM,  12  Noon  and  3  PM  on  the  following  dates:  March 
21,  June  21,  September  21  and  December  21 .  These  dates  represent  the 
winter  solstice  when  the  sun  is  the  lowest  and  the  shadows  greatest;  the 
spring  and  autumn  equinoxes  and  the  summer  solstice  when  the  sun 
is  highest  and  the  shadows  minimized.  These  dates  bracket  the 
extremes  of  the  sun's  movement. 

As  detailed  in  Chapter  II,  Section  C  and  in  the  shadow  diagrams 
found  there,  the  proposed  Master  Plan  massing  will  introduce  a  net 
increase  in  shadows  as  is  inevitable  when  new  buildings  are  placed  in 
the  middle  of  a  previously  open  area.  For  the  key  location,  Ruggles 
Street  Station,  new  shadows  will  occur  primarily  in  the  morning  at  the 
South  entrance  and  bus  platforms.  The  central  Plaza  will  be  in  full  sun 
by  late  morning  in  winter  and  in  spring,  and  by  noon  in  summer  and 
fall,  when  lunchtime  use  of  the  space  is  expected  to  be  most  frequent. 
Shadow  impact  on  the  Southwest  Corridor  Park  is  minimal  and  limited 
to  a  very  small  portion  at  its  eastern  end.  Except  during  summer 
months,  considerable  new  morning  shadow  v^U  be  cast  on  the  Ruggles 
Station  Park.  Afternoon  shadows  occur  primarily  in  the  winter  and  are 
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noticeably  reduced  during  the  spring  and  fall.  It  should  be  noted  that, 
by  providing  a  space  between  the  pairs  of  proposed  buildings,  a 
corridor  of  sunlight  is  maintained  during  those  times  of  the  day  and 
year  when  building  shadows  do  not  overlap. 


Wind  For  the  FEIR,  a  special  quantitative  wind  speed  analysis  was 

***^^*''^**^*^'^'**'^^  conducted  to  accurately  define  the  existing  wind  conditions  at  the 
Ruggles  Center  site  and  to  quantify  the  impact  of  the  Master  Plan 
Design.  The  full  wind  analysis  is  presented  in  Chapter  11,  Section  D. 

The  objectives  of  the  analysis  were  to: 

quantitatively  assess  the  impact  that  the  Ruggles  Center 
would  have  on  the  existing  pedestrian  level  wind  condi- 
tions; 

•  compare  the  predicted  wind  conditions  with  standards 

outlined  by  the  Boston  Redevelopment  Authority  (BRA); 
and 

develop  mitigative  measures  for  identified  problem  ar- 
eas, if  necessary. 

To  accomplish  these  objectives,  a  1:400  scale  model  of  the 
existing  site  and  proposed  developments  and  surroundings  was  tested 
in  a  boundary  layer  wind  tunnel.  In  areas  predicted  to  have  wind 
problems,  remedial  measures  were  investigated  and  discussed.  A  final 
series  of  wind  tunnel  tests  were  conducted  to  confirm  the  effectiveness 
of  the  proposed  mitigative  measures.  These  involved  an  initial  test  to 
assess  the  remedial  solutions  and  a  second  test  to  refine,  optimize  and 
quantify  these  solutions. 

The  BRA  has  established  two  standards  for  assessing  the  rela- 
tive wind  comfort  of  pedestrians.  First,  the  BRA  wind  design  guidance 
criterion  states  that  an  effective  gust  velocity  (mean  hourly  wind  speed 
+1.5  times  the  root-mean-square  wind  speed)  exceeded  1%  of  the  time 
should  be  less  than  or  equal  to  31  mph.  The  second  set  of  criteria  used 
by  the  BRA  to  determine  the  acceptability  of  specific  locations  is  best 
known  as  Melbourne's  criteria.  These  internationally  accepted  criteria 
are  used  to  determine  the  relative  level  of  pedestrian  wind  comfort 
based  on  activities  such  as  walking,  standing  or  sitting. 
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Under  existing  conditions,  several  of  the  locations  tested  exceed 
a  mean  wind  velocity  of  19  mph  (one  percent  occurrence)  during 
various  seasons  throughout  the  year.  This  is  considered  uncomfort- 
able for  walking.  With  the  proposed  development  and  remedial 
devices  in  place,  the  number  of  locations  exceeding  the  mean  wind 
speed  of  19  mph  is  greatly  reduced.  A  similar  trend  is  noted  when 
analyzing  the  effective  gust  speed  criterion  of  31  mph  (exceeded  one 
percent  of  the  time).  Under  existing  conditions,  fourteen  of  the  sixty 
locations  tested  exceed  the  31  mph  criterion  during  the  winter  season. 
With  the  proposed  development  and  remedial  devices  in  place,  this 
nvmiber  is  reduced  to  5. 

The  need  for  remedial  measures  is  noted  as  there  are  a  number 
of  locations  subject  to  increased  wind  activity  when  the  proposed 
development  is  in  place.  Prior  to  the  placement  of  remedial  devices, 
several  locations  are  subject  to  mean  wind  speeds  greater  than  27  mph 
(exceeded  one  percent  of  the  time)  during  the  winter  season.  The  same 
holds  true  for  the  effective  gust  criterion,  as  several  locations  are  subject 
to  gust  speeds  greater  than  31  mph  (exceeded  one  percent  of  the  time) 
with  the  proposed  development  in  place.  This  is  observed  at  the  corner 
of  Melnea  Cass  Boulevard  and  the  Columbus  Avenue  Extension  as 
well  as  in  the  Plaza  area  between  the  hotel  and  office  tower. 

The  majority  of  increased  wind  activity  results  from  the  impact 
of  the  proposed  development  on  winds  from  the  prevailing  northwest 
quadrant.  These  winds  are:  intercepted  and  downwashed  to  grade  by 
the  office  and  hotel  towers;  and,  accelerated  through  the  passageways, 
created  by  the  development,  along  the  Plaza  and  the  Columbus  Ave- 
nue Extension.  The  recommended  remedial  measures  greatly  improve 
the  wind  conditions  creating  an  acceptable  wind  climate  for  the  in- 
tended pedestrian  use. 

In  summary,  the  Ruggles  Center  development  will  have  a 
positive  effect  on  the  existing  wind  environment,  provided  a  selection 
of  the  following  remedial  devices,  identified  below,  are  incorporated 
into  the  development  scheme. 

a.  The  Columbus  Avenue  Extension/Melnea  Cass  Boule- 
vard corner  of  the  nine  story  office  tower  -  canopy. 

b.  The  lower  roof  section  between  the  nine  story  and  twelve 
story  office  tower  -  parapet  wall. 
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c.  The  MBTA  driveway  side  of  the  parking  garage/commer- 
cial development  -  localized  vegetation/landscaping. 

d.  The  Plaza  side  of  the  twelve  story  office  tower  -  canopy 
and  vegetation/landscaping. 

e.  The  Plaza  Island  -  vegetation/landscaping. 

f.  The  Southwest  Corridor  Park  -  vegetation/landscaping. 

g.  The  Ruggles  Street  side  of  the  nine  story  office  tower  - 
canopy  and  vegetation/landscaping. 

h.        MBTA  station  entrance  -  vegetation/landscaping. 

i.  The  Play  Area  -  vegetation/landscaping. 

j.  The  Columbus  Avenue  Extension  side  of  the  parking 
structure/commercial  development  -  localized  vegeta- 
tion/landscaping. 

Final  decisions  about  implementation  of  proposed  remedial 
measures  will  be  made  by  the  Boston  Redevelopment  Authority  and 
the  Ruggles  Center  proponent. 


Historic  and 

Archaeological 

Resources 

Historic  Resources 


The  Ruggles  Center  site  is  currently  vacant  and  has  no  historic 
resources  which  would  be  physically  altered  by  the  proposed  develop- 
ment. However,  three  off-site  structures  have  been  identified  by  the 
Boston  Landmarks  Commission  (BLC)  as  meriting  consideration  for 
purposes  of  this  impact  assessment:  the  Roxbury  Standpipe,  the  St. 
Frands  de  Sales  Church,  and  the  Whittier  Street  Health  Center. 

The  closest  historic  structures.  Saint  Francis  de  Sales  Church 
and  Whittier  Street  Health  Center,  are  separated  from  the  Ruggles 
Center  sites  by  major  roadways  and  over  two  hundred  feet  of  distance. 
No  alteration  to  the  properties  or  to  their  immediate  surroundings  will 
be  caused  by  the  development,  nor  does  the  project  propose  any 
activities  associated  with  the  maintenance  or  legal  transfer  of  these 
properties. 

The  proposed  development  actually  enhances  visual  accessibil- 
ity of  historic  resources.  Ruggles  Center  will  provide  a  new  vantage 
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Archaeological 
Resources 


point  from  which  to  see  the  Saint  Francis  de  Sales  Church  and  much  of 
Roxbury.  The  Master  Plan  Design  integrates  well  with  the  neighbor- 
hood. By  stepping  down  the  scale  of  the  project  and  by  providing 
linkage  of  common  areas  and  open  space,  the  design  improves  the 
context  for  the  area's  historic  buildings. 

No  new  archaeological  surveys  were  performed  for  the  FEIR. 
As  part  of  the  MBTA  Southwest  Corridor  Project,  excavations  of  two 
areas  on  the  site  uncovered  no  prehistoric  artifacts  in  situ  which  could 
be  considered  valuable  to  the  further  understanding  of  prehistoric  ac- 
tivity in  the  area.  These  findings  were  reported  in  three  documents 
produced  by  the  Afro  American  Museum:  Archaeological  Reconnais- 
sance Survey,  published  in  1979;  a  Report  on  the  Phase  11  Archaeologi- 
cal Subsurface  Testing  of  the  Southwest  Corridor  Project  Area,  pre- 
pared in  1979;  and  the  "Stone  Jail"  site  report  prepared  in  1986. 

Based  on  the  findings  of  the  Museum  of  Afro  American  History 
reports,  it  is  unlikely  that  significant  archaeological  resources,  either 
historic  or  prehistoric,  continue  to  exist  in  the  site.  Therefore,  no 
adverse  impacts  are  anticipated  to  be  caused  by  the  proposed  develop- 
ment. 


Mitigation  Measures 


The  proposed  project  has  provided  an  improved  context  and 
'viewing  platform'  for  the  community's  historic  buildings.  It  is  far 
enough  removed  from  the  area's  historic  resources  that  they  do  not 
require  active  protection  from  the  development.  Nor  does  there 
appear  to  be  any  archaeological  resources  needing  active  protection. 
However,  should  any  be  uncovered  during  site  excavation,  the  project 
proponent  will  have  in  place  a  contingency  plan  to  protect  and  assess 
archaeological  findings. 


Open  Space 


Certain  important  open  space  considerations  underlie  the  de- 
sign of  Ruggles  Center  and  are  reflected  in  the  Master  Plan  Design. 


a.  Continuity  with  the  Southwest  Corridor  Park  (SWOP)  is 
maintained. 

b.  The  MBTA  Parkland  is  well  integrated  with  landscape 
elements  in  the  Ruggles  Center  complex. 

c.  Safe  pedestrian  access  to  Ruggles  Street  Station  and  the 
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surrounding  community  is  established. 

d.  Clearly  marked  bikeways  enable  cyclists  to  safely  cross 
Ruggles  Center  and  continue  on  along  the  SWCP. 

f.  Play  areas  for  on-site  day  care  facilities  are  secure  and 
shielded  from  wind,  noise  and  traffic. 

g.  Landscape  elements  are  used  to  improve  adverse  local- 
ized wind  or  noise  situations. 

h.  Landscape  elements  complement  the  building  design 
and  contribute  to  the  overall  coherence  of  the  Ruggles 
Center  development  and  connection  to  the  surrounding 
neighborhoods. 

In  many  respects,  the  Master  Plan  open  space  design  is  a 
nriitigation  measure  itself.  It  responds  to  initial  design  objectives  and 
comments  offered  by  those  who  have  reviewed  the  project.  Overall, 
the  landscape  plan  contributes  to  the  coherence  of  the  Ruggles  Center 
development.  It  is  the  'connecting  tissue'  that  links  the  office  and  hotel 
buildings  to  the  surrounding  urban  area  and  the  Southwest  Corridor 
Park.  Special  care  has  been  given  to  address  the  needs  of  a  diverse 
group  of  users:  pedestrians,  office  workers,  shoppers,  bicyclists  and 
commuters.  The  plan  defines  areas  for  sitting,  safe  walking  and  cycling 
and  enables  good  access  both  to  Ruggles  Street  Station,  the  Plaza,  and 
the  neighborhood. 

Additional  landscape  elements  will  be  deployed  as  one  meas- 
ure of  mitigating  adverse  localized  wind  or  noise  situations  around 
Ruggles  Center.  These  elements,  including  various  tree  and  shrub 
plantings,  high  planters  and  grade  changes,  will  be  strategically  lo- 
cated to  improve  conditions  for  various  pedestrian  activities  on  the 
site.  In  the  case  of  anticipated  unpleasant  wind  conditions,  extensive 
evergreen  trees  and  shrubbery  in  high  planters  will  serve  to  decrease 
ground  level  winds  or  divert  them  to  other  areas.  In  order  to  ameliorate 
potentially  noisy  areas  to  the  extent  possible,  tree  groupings  will  be 
planted  to  help  filter  and  mask  noise  levels  from  nearby  bus  and  auto 
traffic. 


1  -  50     Draft  Section  61  Findings 


Construction 


Foundations 


Construction  of  Ruggles  Center  will  result  in  temporary  ad- 
verse impacts  in  the  vidnity  of  construction  activity.  However,  since 
the  DEIR,  modifications  to  the  foundation  design  for  Ruggles  Center 
have  reduced  initial  concerns  about  noise  and  vibration  and  the 
amount  of  excavation  required.  A  full  discussion  of  Construction 
Impacts  can  be  found  in  Chapter  II,  Section  F. 

For  Buildings  1  and  2,  at  grade  construction  will  greatly  reduce 
the  quantity  of  excavated  material  that  must  be  removed.  This  will 
mirumize  truck  traffic.  It  also  will  eliminate  the  problem  of  lowering 
groundwater  in  the  surrounding  area  and  need  for  a  dewatering 
system  when  foundations  are  installed.  By  using  a  grid  of  compacted 
sand  elements  to  densify  the  soil  under  Buildings  1  and  2,  the  area  of 
influence  for  underground  vibration  is  significantly  less  than  if  a  deep 
pile  foundation  were  installed. 

Under  Buildings  3  and  4,  the  Master  Plan  Design  calls  for  a 
below  grade  parking  garage .  The  foundation  system  for  these  build- 
ings may  be  a  deep  mat  foundation  or  deep  piles.  The  earth  retention 
system  would  be  sheet  piling  vibrated  into  place  to  produce  a  water 
tight  cofferdam.  The  use  of  a  vibratory  hammer  should  reduce  air- 
borne noise.  Once  the  cofferdam  is  in  place,  ground  will  be  lowered 
within  the  contained  site  to  allow  for  the  installation  of  an  underslab 
pressure  relief  system  which  would  maintain  lowered  groundwater 
within  the  site.  The  sheeting  would  be  left  in  place  to  minimize  water 
infiltration. 


Vibration 


The  primary  source  of  construction-related  subsurface  vibra- 
tions will  occur  during  installation  of  foundation  structures.  For 
Buildings  1  and  2,  a  grid  of  compacted  sand  elements,  approximately 
10  feet  deep,  will  be  driven  to  densify  the  soil  in  preparation  for  a 
structural  concrete  mat  foundation  at  ground  grade.  The  area  of 
influence  for  these  piles  could  be  up  to  100  feet.  However,  because  the 
compaction  depth  is  shallow,  the  resulting  vibrations  for  each  element 
will  be  of  short  duration  and  are  not  expected  to  adversely  affect 
structures  or  utilities  within  the  area  of  influence. 


For  Buildings  3  and  4,  some  vibration  and  ground  heave  or 
settlement  might  be  expected.  However,  to  mitigate  these  impacts, 
preaugering  would  be  used  for  about  two  thirds  of  the  pile  length  (80 
to  100  feet).  For  Building  5,  foundation  piles  will  also  be  pre-drilled. 
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To  minimize  potential  impacts  of  vibration  on  sensitive  re- 
search equipment  at  Northeastern  University,  the  project  proponents 
will  conduct  field  tests.  These  will  be  evaluated  in  conjunction  with 
vibration  performance  requirements  for  research  equipment  located 
within  the  area  of  influence. 


Dust,  Debris,  and 
Emissions 


During  the  period  of  construction  of  the  proposed  develop- 
ment,  some  short  term  adverse  impacts  on  air  quality  will  occur.  An 
increase  in  airborne  particulate  matter  will  occur  in  the  form  of  fugitive 
dust  from  ground  excavation,  from  mounds  of  stored  earth  and  aggre- 
gate, from  concrete  construction,  and  from  carpentry  work  and  similar 
activities. 


Traffic  Management 


Other  Construction 
Projects 


The  Master  Plan  Design  has  reduced  greatly  the  amount  of  site 
excavation  required.  By  itself,  at  grade  construction  will  limit  the 
amount  of  dust  emitted  during  excavation  and  foundation  work. 

The  chief  transportation  impacts  that  are  of  concern  during  the 
construction  period  are  traffic  impacts  on  streets  leading  to  and  around 
the  site,  worker  parking,  unloading  and  placement  of  construction 
materials  and  equipment,  and  site  fencing  and  maintenance  to  protect 
pedestrians.  Prior  to  issuing  a  building  permit,  the  City  of  Boston  will 
require  that  the  developer  submit  a  detailed  Traffic  Maintenance  Plan. 
This  plan  is  prepared  in  conjunction  with  the  general  contractor  and  is 
subject  to  approval  by  the  Boston  Transportation  Department.  The 
plan  will  include  the  routing  of  trucks  transporting  material  and 
equipment,  provision  for  construction  of  off-street  worker  parking, 
careful  scheduling  of  deliveries,  and  controls  governing  the  spilling 
and  dean-up  of  materials  from  trucks. 

A  considerable  amount  of  both  public  and  private  investment  is 
underway  or  anticipated  in  the  general  vicinity  of  Ruggles  Center. 
Between  now  and  1 996  approximately  806,000  square  feet  of  space  and 
1,223  units  of  housing  are  scheduled  to  come  on  line  in  addition  to 
Ruggles  Center.  Potential  cumulative  construction  related  impacts 
(traffic,  noise,  and  air  quality)  may  occur  if  schedules  overlap,  resulting 
in  increased  levels  of  traffic,  noise  and  air  quality  problems. 


Mitigation  Measures 


The  following  summarizes  mitigation  measures  that  the  propo- 
nent of  Ruggles  Center  will  employ  to  reduce  adverse  impacts  that 
might  occur  during  the  construction  period. 


I  =  52    Draft  Section  61  Findings 


Materials  Movement 
Staging 


a.  The  phasing  ofconstructionworkwill  be  coordinated  with 
other  proposed  construction  activities  in  the  area. 

b.  The  use  of  on-site  locations  for  construction  staging  or 
'just-in-time'  delivery  will  minimize  disturbances  to  the 
other  construction  activities  occurring  in  the  proximity  of 
the  project. 

b.  For  all  phases  of  construction,  the  major  truck  route  will 
be  the  Central  Artery  to  Melnea  Cass  Boulevard  with  a  left 
turn  at  Columbus  Avenue  onto  the  Ruggles  Center  site. 
Depending  on  the  phase  of  constnjction,  the  tnjcks  will 
exit  the  site  at  either  Tremont  Street  or  Melnea  Cass 
Boulevard. 

c.  Deliveries  will  be  scheduled  and  access  times  controlled 
so  that  peak  hour  disruptions  would  be  avoided. 

d.  At  and  nearthe  site,  truck  maneuvering  will  be  supervised 
by  flagmen  or  police  as  necessary,  and  time  atthe  site  will 
be  kept  to  a  minimum. 

e.  Special  safety  measures  will  be  taken  to  insure  the  safety 
of  pedestrians  and  bicyclists  using  the  Southwest  Corri- 
dor Park  and  Ruggles  Street  Station. 

f.  Controls  governing  the  spill  and  cleanup  of  materials 
from  trucks  will  be  observed. 


Noise 


g.        Construction  workers  will  be  able  to  use  available  on-site 
areas  for  parking  during  the  early  stages  of  construction. 
The  use  of  public  transportation  will  also  be  encouraged. 

a.  Equipment  used  on  the  site,  with  the  exception  of  pile 
drivers,  will  operate  within  the  legal  limit  set  by  the  Boston 
Air  Pollution  Control  Commission. 


The  use  of  compacted  sand  elements  for  soil  densifica- 
tion  will  significantly  reduce  the  level  of  noise  generally 
associated  with  deep  piles.  The  use  of  a  vibratory  ham- 
mer will  reduce  airborne  noise  when  sheet  piling  is 
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Vibration 


vibrated  in  place. 

a.  When  driving  deep  piles,  the  primary  method  to  mitigate 
the  potential  impact  of  subsurface  transmission  is  to 
incorporatethepreaugering  installation  method.  Another 
method  of  mitigation  is  drilled-in  piles.  Either  of  these 
methods  may  be  used  if  the  impacts  of  pile  driving  are 
determined  to  be  unacceptably  high. 


Groundwater 


To  assess  the  area  influence  subject  to  vibration  during 
pile  installation,  a  ground  control  survey  of  adjacent 
streets  and  structures  will  be  conducted  priorto  constnjc- 
tion  of  each  building. 

The  project  proponent  has  selected  foundation  struc- 
tures which  minimize  lowering  the  depth  of  groundwater. 
Ground  grade  construction  for  Buildings  1 ,  2  and  5  will 
leave  the  depth  of  groundwater  virtually  unchanged. 


The  use  of  interlocking  steel  sheet  piling  to  support  the 
sides  of  deep  excavations  is  also  a  mitigation  measure  for 
Buildings  3  and  4  where  underground  garages  are 
planned.  Sheet  piling  will  be  relatively  to  very  imperme- 
able to  groundwater  seepage.  This  will  significantly  limit 
off-site  groundwater  lowering. 

At  sites  with  deep  excavation,  observation  wells  will  be 
installed  around  the  site  perimeter  at  100  feet  spacing. 
Additional  observation  wells  will  be  installed  adjacent  to 
wood  pile-supported  buildings,  if  any,  and  across  the 
street  from  the  excavation  site.  Groundwater  levels  will 
be  measured  in  the  observations  wells  at  least  weekly, 
more  frequently  if  there  is  significant  groundwater  lower- 
ing (below  elevation  -1.0  NGVD)  is  found. 

Permanent  observations  wells  will  be  installed  around 
the  perimeter  of  permanent  structures  which  are  below 
groundwater  level.  A  monitoring  program  will  be  insti- 
tuted to  measure  groundwater  levels  throughout  the  life 
of  the  structure. 


e. 


Groundwater  withdrawn  from  the  site  during  construction 
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will  be  pumped  to  a  siltation  settling  tank/basin  to  remove 
fine  material,  priorto  discharge  to  the  existing  storm  drain 
system. 

f.  No  permanent  discharge  of  groundwater  to  sewers  and 
storm  drains  is  expected.  Water  from  the  pressure  relief 
system  would  be  recharged  in  surficial  soil  strata. 

Dust,  Debris,  a-        The  project  proponent  will:  1 )  keep  storage  of  excavated 

and  Emissions  soil  and  aggregate  on  the  site  to  a  minimum;  2)  wet  earth 

mounds  on  a  scheduled  basis;  3)  minimize  disturbance  of 
loose  materials;  and,  4)  store  materials  away  from  pedes- 
trian walkways. 

b.  Containment  of  other  construction  materials  and  miscel- 
laneous trash  will  be  controlled  by  proper  supervision. 

c.  As  required  by  the  Massachusetts  Contingency  Plan,  the 
MBTAand  project  proponent  will  have  in  place  at  the  time 
of  construction,  a  Remedial  Response  Plan  to  handle 
contaminated  soil  or  other  hazardous  substances.  (See 
Chapter  II,  Section  G,  Hazardous  Substances.)  Early 
removal  of  waste  materials  from  the  site  will  mitigate 
much  of  the  potential  problem  of  emissions. 

d.  The  developer  will  remove  waste/debris  from  the  site 
frequently  to  assure  that  it  does  not  create  a  waste 
problem. 


Conclusions  in  the  past,  economic  development  in  Roxbury  has  brought 

^^;:^;^:^ :; : :™  short-tenTi  benefits  without  creating  an  enduring  and  strong  economic 

base.  Ruggles  Center  is  designed  to  reverse  this  trend  and  to  respond 
to  the  community's  need  for  employment,  community  facilities,  and 
housing.  Residents  in  the  immediate  area  can  expect  to  benefit  directly 
through  employment  opportunities,  shopping  convenience,  and  child 
care  and  recreational  facilities.  What  makes  this  project  different, 
however,  is  the  comprehensive  community  benefits  package  associ- 
ated with  the  development. 

The  creation  of  construction  and  permanent  jobs  will  go  hand- 
in-hand  wdth  training  programs,  community  outreach,  and  affirmative 
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action.  The  developers  will  also  participate  in  the  construction  of 
affordable  housing  and  contribute  substantial  funds  to  a  Community 
Development  Fund. 

Resolution  of  certain  environmental  issues  are  critical  to  the 
development  of  Ruggles  Center.  Traffic  mitigation  is  key.  Some 
roadway  improvements  are  necessary  even  without  the  project,  a 
number  of  which  are  already  being  pursued  by  public  agencies.  The 
presence  of  petroleum  contamination  in  some  areas  of  the  site  has  led 
project  proponents  to  incorporate  in  the  Master  Plan  Design  an  at  grade 
construction  scheme.  Following  the  guidance  of  the  Massachusetts 
Contingency  Plan,  the  Remedial  Response  Plan  and  Implementation 
Plan,  once  in  place,  should  provide  adequate  prevention  and  control 
measures  for  the  site  so  that  there  will  be  no  long-term  adverse  impacts 
from  the  proposed  development. 

The  design  of  Ruggles  Center  has  undergone  many  changes  to 
better  integrate  the  buildings  with  the  neighborhood  and  reduce 
shadow  impacts.  In  fact,  the  proposed  project  has  provided  an 
improved  context  and  'viewing  platform'  for  the  community's  historic 
buildings. 

The  Ruggles  Center  development  will  also  have  a  positive  effect 
on  the  existing  wind  environment,  provided  that  certain  recommended 
remedial  devices  are  selected  by  the  developer,  approved  by  the  BRA 
and  incorporated  into  the  final  design  of  the  project. 

Finally,  construction  of  Ruggles  Center  will  result  in  temporary 
adverse  impacts  in  the  vicinity  of  construction  activity.  Mitigation 
measures  planned  for  this  project  will  reduce  disruptions  inevitable 
with  most  large  construction  projects. 
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Environmental  Analysis 


A.    Transportation  and  Related  Issues 


Introduction  Transportation  issues  are  centi-al  to  the  development  of  Ruggles 

^w.........*......,.^  (^gj^^gj.  jj^  ^972,  Governor  Sargent,  in  an  unprecedented  action,  elimi= 

nated  the  proposed  Southwest  Expressway  and  dedicated  the  already 
acquired  right-of-way  (ROW)  totally  to  public  transportation,  parks 
and  beneficial  land  developments.  The  relocation  of  the  Orange  Line, 
the  Southwest  Corridor  Park,  and  the  proposed  development  of  Ruggles 
Center  are  major  components  of  the  revitalization  plan. 

Ruggles  Center  is  located  adjacent  to  Ruggles  Street  MBTA 
Station.  Consequently,  transit  access  to  the  station  and  future  MBTA 
plans  for  a  circumferential  transit  line  through  Ruggles  Station  are  key 
considerations  in  the  site  design.  Ruggles  Center  also  has  excellent 
access  to  commuter  rail  and  feeder  buses  which  serve  a  large  work 
force  in  Boston's  southwest  neighborhoods.  This  feature  was  taken 
into  account  in  developing  modal  choices  for  the  development  in  the 
transportation  analyses  which  follow. 

The  project  is  of  regional  significance  and  enjoys  good  linkage 
with  the  regional  highway  network  as  well  as  the  transit  system.  Both 
modes  are  needed  for  the  social  and  economic  success  of  the  project, 
but  a  balance  is  being  sought  through  recognition  of  the  relative 
importance  of  the  transit  investment,  roadway  network  and  a  reason- 
able parking  supply. 

iP!H^      v-^V^O^  ^^^  section  provides  an  update  of  analyses  conducted  for  the 

•rv^     rt?#''^  '^9        Parcel  18  Draft  Environmental  Impact  Report  (DEIR).  Since  publica- 
^'  to.^0^^    V>o^*  '-.^0^   tion  of  the  DEIR,  the  project  has  been  renamed  Ruggles  Center  and  all 


■^      -^<*'' 
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^      Sift*-  work  on  the  FEIR  is  based  on  the  Master  Plan  Design. 


The  transportation  analysis  follows  a  logical  flow.  First,  the 
existing  transportation  system  in  the  project  area  and  if  s  use  are 
described.  Then,  for  the  design  year  (which  has  been  moved  forward 
to  1996,  the  target  year  for  full  buildout),  the  DEIR  forecasts  for  1993 
were  updated  to  provide  a  clear  estimate  of  traffic  growth  both  with 
and  without  development  of  Ruggles  Center.  The  forecasts  enabled 
estimates  to  be  made  of  the  probable  impacts  of  the  project  on  vehicle 
traffic,  parking,  the  transit  system,  and  pedestrians. 

The  final  section  discusses  traffic  mitigation  measures  for  the 
Master  Plan  Design.  These  are  a  component  in  the  overall  transporta- 
tion mitigation  measures,  which  include  study  area  roadway  and 
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intersection  improvements,  higher  transit  use,  greater  vehicle  occu- 
pancy (car  and  vanpools),  and  increased  walking  trips  and  bicycle 
trips.  The  section  concludes  with  connmitments  towards  these  meas- 
ures. 


Description  of 

Existing 

Environment 


Current  traffic  flow  conditions  and  data  on  public  transporta- 
tion and  pedestrian  activity  were  obtained  by  reviewing  available 
information  and  reports,  conducting  an  engineering  reconnaissance  of 
the  affected  roadway  and  public  transportation  facilities  and  analyzing 
traffic  volume  data  for  key  roadway  segments  and  intersections. 


Study  Area  Definition 


The  traffic  impact  study  area  was  defined  based  on  a  prelimi- 
nary estimate  of  the  probable  impacts  that  site  generated  traffic  would 
have  on  the  surrounding  street  system,  as  dictated  by  the  MEPA  scope. 
The  roadway  network  as  defined  for  the  study  area  is  identified  in 
Figure  11 A-1 .  The  general  limits  of  the  area  are:  Melnea  Cass  Boulevard 
to  the  north.  New  Dudley  Street  to  the  south,  Tremont  Street  to  the  east; 
and  along  the  west  by  Huntington  Avenue.  In  the  DEIR,  traffic 
operations  were  analyzed  at  the  following  eight  intersection  locations: 

Tremont/Ruggles/Whittier; 
Tremont/Melnea  Cass; 
Ruggles/Busway; 
Tremont/Prentiss; 
Huntington/Ruggles; 
Tremont/Columbus/New  Dudley; 
Parker/Ruggles;  and 
Columbus/Melnea  Cass. 

In  response  to  EOTC  comments,  two  intersections  were  added  to  the 
FEIR  analysis: 

Melnea  Cass/Washington;  and 
Melnea  Cass/Massachusetts. 


Regional  Access 


Regional  access  to  the  Ruggles  Center  site  is  provided  by  the 
Central  Artery /Southeast  Expressway  (1-93)  and  the  Massachusetts 
Turnpike  (1-90).  Arterial  streets  which  provide  access  from  these 
major  highways  and  the  surrounding  area  include:    Melnea  Cass 
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Study  Area  Traffic  Circulation  Patterns 


Figure  «« 
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Boulevard,  Columbus  Avenue,  Tremont  Street,  and  Huntington  Ave- 
nue. Access  to  the  site  from  the  southwest  is  generally  provided  along 
Tremont  Street  via  Columbus  Avenue  and  New  Dudley  Street  or  from 
Huntington  Avenue  and  Ruggles  Street.  Much  of  the  roadway  net- 
work in  the  study  area  is  composed  of  two-way  multi-  lane  arterial 
facilities. 

The  most  direct  regional  connection  to  the  site  from  the  north 
and  the  south  is  along  the  Central  Artery  /  Southeast  Expressway  (I-  93) 
via  the  Massachusetts  Avenue  interchange  and  Melnea  Cass  Boule- 
vard. Regional  access  from  the  west  along  the  Massachusetts  Turnpike 
is  most  direct  from  the  Copley  Square  interchange  and  Columbus 
Avenue,  Tremont  Street  or  Huntington  Avenue,  although  ready  access 
is  also  available  from  the  Turnpike  via  the  Southeast  Expressway  and 
the  Massachusetts  Avenue  interchange. 

In  combination  with  Ruggles  Street,  Melnea  Cass  Boulevard  is 
a  major  crosstown  connector  route  through  the  area  while  other  major 
roadways  in  the  study  area  are  generally  oriented  in  a  northeast/ 
southwest  direction  leading  into  the  Central  Business  District  of  the 
City  of  Boston.  Figure  n  A-2  depicts  the  study  area  traffic  circulation 
patterns  and  the  associated  traffic  control  at  intersections  locations. 


Existing  Traffic  Existing  average  daily  traffic  (ADT)  volumes  are  indicated  on 

Volumes  Figure  n  A-3.    Daily  traffic  volumes  were  recorded  by  Automatic 

Traffic  Recorders  ( ATR's)  placed  on  various  street  segments  in  the  Fall, 
1988.  A  summary  of  these  counts  is  provided  in  Appendix  D. 

Daily  traffic  volume  estimates  were  developed  for  other  street 
segments  by  multiplying  the  peak  hour  approach  volume  at  selected 
intersections  along  the  street  by  the  ratio  of  the  recorded  daily  volume 
to  the  peak  hour  approach  volume  for  the  intersecting  street. 

Hourly  traffic  data  at  study  area  intersection  locations  for  the 
morning  and  evening  weekday  peak  hours  and  the  Saturday  peak  hour 
were  obtained  from  turning  movement  counts  (counted  manually). 
Traffic  volume  data  were  collected  in  the  fall  of  1 988  by  Howard  /  Stein- 
Hudson  Associates  during  these  peak  periods.  Results  of  these  counts 
are  shown  in  Figures  II  A-4  through  II  A-  6.  A  tabular  summary  is 
provided  in  Appendix  E. 
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The  peak  hours  of  traffic  volumes  are  based  on  compiling  15- 
minute  count  intervals  for  each  intersection  location.  Some  variations 
in  traffic  count  volumes  between  adjacent  intersections  are  apparent. 
Intervening  roadways  and  driveways  can  account  for  some  differences 
between  adjacent  count  locations  while  other  variations  are  evident 
since  the  highest  peak  traffic  hour  of  a  series  (taken  on  different  days 
within  the  same  month)  were  chosen  as  the  peak  hour  at  each  location. 
For  example,  one  intersection  can  exhibit  an  evening  peak  hour  be- 
tween 4:30-5:30  PM,  while  at  an  adjacent  location,  the  peak  hour  might 
occur  from  4:45-5:45PM.  Rather  than  attempting  to  estimate  average 
conditions  by  balancing  intersection  volumes,  the  highest  individual 
peak  hour  counts  at  each  intersection  location  were  chosen  to  establish 
a  probable  worst  case  set  of  traffic  conditions. 


Existing  Traffic  Traffic  operations  are  analyzed  in  terms  of  level  of  service  (LOS) 

Operations  during  these  peak  hour  traffic  periods  at  intersection  locations.  The 

capacity  of  an  intersection  or  roadway  facility  is  the  maximum  number 
of  vehicles  which  can  be  reasonably  expected  to  traverse  a  roadway 
segment  and /or  intersection  approach  during  a  specific  time  period, 
given  the  physical  and  operational  characteristics  of  the  facility. 

Level  of  service  for  signalized  intersections  is  defined  in  terms 
of  delay.  Level  of  service  criteria  for  signalized  intersections  are 
quantified  according  to  the  average  stopped  delay  per  vehicle  over  a  15 
minute  analysis  period.  The  relationship  between  approach  delays 
and  LOS  designations  for  signalized  intersections  is  summarized  in 
Table  HA-l. 

Level  of  service  criteria  for  unsignalized  intersections  are  de- 
fined by  the  reserve,  or  unused  capacity  of  the  minor  (i.e,  controlled) 
approach.  The  analysis  of  unsignalized  intersections  is  based  primar- 
ily on  the  ability  of  vehicles  along  the  minor  approach  to  cross  or  turn 
through  the  traffic  stream  along  the  major  approaches.  This  analysis 
procedure  requires  that  the  intersection  right-of-way  be  clearly  de- 
fined, resulting  in  a  situation  where  drivers  on  the  minor  street  must 
use  judgment  to  select  acceptable  gaps  in  the  major  street  flow  through 
which  to  execute  turning  maneuvers.  Therefore,  the  capacity  of  a 
controlled  approach  is  dependent  on  two  factors: 

1)        the  distribution  of  gaps  in  the  traffic  stream  along  the 
major  street;  and 
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Table  II  A-1 
Intersection  Level  of  Service  (LOS)  Designations  (1) 


Level  of 
Service 

LOS  A 


LOSB 


Desgigtion 


Describes  a  condition  of  free  flow, 
with  low  volumes  and  relatively  high 
speeds.  There  is  little  or  no 
reduction  in  maneuverability  due  to 
the  presence  of  other  vehicles,  and 
drivers  can  maintain  their  desired 
speeds  with  little  or  no  delay. 

Describes  a  condition  of  stable  flow, 
with  desired  operating  speeds  relative- 
ly unaffected,  but  with  a  slight  de- 
terioration of  maneuverability  within 
the  traffic  stream. 


Delay  Range  (2)                 Reserve  Capacity  (3) 
Seconds  per  Vehicle (Vshictes  per  Hour) 


0.0-5.0 


400 


5.1-15.0 


300-399 


LOS  C         Describes  a  condition  still  represent- 
ing stable  flow,  but  speeds  and  maneu- 
verability begin  to  be  restricted.  The 
general  level  of  comfort  begins  to 
deteriorate  noticeably  at  this  level. 

LOS  D  Describes  a  high-density  traffic  con- 

dition approaching  unstable  flow. 
Speeds  and  maneuverability  become  more 
seriously  restricted,  and  the  driver 
experiences  a  poor  level  of  comfort. 

L  OS  E         Represents  conditions  at  or  near  the 
capacity  of  the  facility.   Flow  Is 
usually  unstable,  and  freedom  to  man- 
euver within  the  traffic  stream  be- 
comes extremely  difficult. 

LOS  F  Describes  forced-flow  or  breakdown 

conditions  wrth  queueing  along  criti- 
cal approaches.  Operating  conditions 
are  highly  unstable  as  characterized 
by  erratic  vehicle  movements  along 
each  approach. 


15.1-25.0 


200-299 


25.1-40.0 


100-199 


40.1-60.0 


0-99 


60.1  or  greater 


N/A 


1)  Source:  Transportation  Research  Board.  Highway  Capacity  Manual.  Special  Report  209.  National 
Research  Council,  1985. 

2)  Delay  ranges  relate  to  the  mean  stopped  delay  incurred  by  all  vehicles  entering  the  intersection  for  the 
movement  or  movements  under  consideration  and  do  not  consider  the  effects  of  traffic  signal 
coordination.  This  criterion  is  intended  for  use  in  the  evaluation  of  signalized  intersections. 

3)  Reserve  capacity  refers  to  the  unused  capacity  of  the  minor  approach,  on  a  per  lane  basis.  This  criterion 
is  limited  to  use  in  the  evaluation  of  unsignalized  intersections. 


Transportation   II  A-11 


2)        driver  judgment  in  selecting  gaps  in  the  major  stream 
through  which  to  execute  turning  movements. 

The  volume  using  the  major  intersection  approaches  is  a  gov- 
erning factor  in  the  capacity  determination  for  the  minor  approach. 
The  reserve  capacity  at  the  minor  approach  is  subsequently  deter- 
mined by  calculating  the  difference  between  the  capacity  of  the  inter- 
section at  LOS  F  and  the  actual  approach  volume,  adjusted  to  account 
for  traffic  stream  characteristics  and  intersection  geometries.  Reserve 
capacity  is  usually  defined  on  a  per  lane  basis  for  a  peak  hour  analysis 
period. 

From  a  traffic  operations  standpoint,  LOS  C  or  better  is  gener- 
ally considered  an  acceptable  condition,  LOS  D  is  considered  accept- 
able in  urban  conditions.  LOS  D  represents  conditions  where  the  peak 
hour  demands  are  less  than  the  capacity  of  the  roadway  or  intersection, 
but  where  speeds  are  considerably  reduced  and  delays  increased.  LOS 
E  represents  operations  at  or  near  capacity  where  delays  to  critical 
approaches  are  significant.  The  traffic  operations  analyses  for  existing. 
No  Build  and  Build  conditions  are  provided  in  Appendix  F. 

Traffic  operations  analysis  for  existing  conditions  assumes 
enforcement  of  existing  parking  restrictions.  Traffic  restrictions,  spe- 
cifically peak  hour  no  left  turn  prohibitions,  are  assumed  not  to  be 
enforced  under  existing  traffic  operating  conditions,  as  traffic  counts 
indicate.  In  addition,  the  analyses  assume  signal  timings  are  fully 
actuated  and  optimized.  Although  current  lack  of  parking  restriction 
enforcement  measures  (tow  zones)  and  non-optimized  signal  timings 
produce  poorer  traffic  operations  at  certain  locations  than  those  indi- 
cated in  the  analyses,  the  results  are  used  as  a  base  for  comparison 
purposes  with  the  No  Build  conditions. 

For  the  1996  analysis  year,  the  traffic  operations  analyses  were 
conducted  assuming  full  enforcement  of  existing  traffic  and  parking 
regulations  along  study  area  streets.  Traffic  signal  operations  are  also 
expected  to  be  improved  with  implementation  of  the  City's  Traffic 
Signal  Coordination  Program.  These  results  are  used  for  comparative 
purposes  with  the  No  Build  and  Master  Plan  Design  conditions. 

Since  the  traffic  operations  analysis  contained  in  the  DEIR  was 
completed,  pavement  restriping  along  the  Tremont  Street  Corridor 
from  New  Dudley  Street  to  Ruggles  Street  has  provided  for  the  use  of 
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the  breakdown  lane  as  a  travel  lane.  This  change  has  effectively 
increased  the  number  of  lanes  in  use  along  this  portion  of  Tremont 
Street  from  two  lanes  to  three  lanes  in  both  directions.  All  traffic 
operations  analyses  in  this  report  (Existing,  No  Build  and  Build)  reflect 
this  change. 

Table  11  A-2  shows  existing  traffic  operations  at  study  area 
intersections  for  weekday  morning,  weekday  evening,  and  Saturday 
afternoon  peak  hours.  The  intersection  capacity  analyses  were  con- 
ducted in  accordance  with  the  guidelines  of  the  Transportation  Re- 
search Board's  Highway  Capacitv  Manual  (Research  Report  209). 
utilizing  the  Capacitv  of  Intersections:  CTPS'  HCM  Proeram  (CINCH) 
as  suggested  in  the  EOEA  guidelines  for  traffic  impact  analyses. 

The  analyses  indicate  traffic  operations  at  study  area  intersec- 
tions to  be  at  acceptable  levels  of  service  (LOS  D  or  better)  during  the 
morning  peak  hour  period.  The  intersection  of  Parker /Ruggles  and 
Melnea  Cass/Massachusetts /Southampton/  X-Way  ramps  are  the 
only  locations  during  the  morning  peak  hour  that  operate  at  LOS  D;  all 
other  locations  operate  at  LOS  C  or  better.  During  the  Saturday  peak 
hour,  all  intersections  analyzed  operate  at  LOS  C  or  better. 

Traffic  operation  indicators  during  the  evening  peak  hour  are 
generally  worse  than  those  of  the  morning  and  Saturday  peak  hour 
periods.  During  the  evening  peak  hour,  seven  of  the  ten  intersection 
locations  analyzed  operate  at  LOS  C  or  better.  Three  intersections 
exhibit  unacceptable  traffic  operations:  Huntington/  Ruggles  (LOSE); 
Tremont/Melnea  Cass  (LOS  F);  and  Parker/ Ruggles  (LOS  F). 

Overall,  existing  peak  hour  traffic  operations  within  the  study 
area  are  marginally  acceptable  or  better,  except  during  the  weekday 
evening  peak  hour  period  where  two  intersections  along  Ruggles 
Street  and  one  intersection  on  Tremont  operate  at  unacceptable  condi- 
tions. 


Public  Transportation  Excellent  public  transit  facilities  and  services  are  an  integral 

Sy ste  m  component  of  the  overall  development  at  the  Ruggles  Center  site.  The 

new  Orange  Line  Ruggles  station  and  Ruggles  Center  are  mutually 
supportive.  The  transit  service  gives  access  to  and  allows  fairly  dense 
development  to  take  place  while,  in  turn,  the  project  provides  signifi- 
cant new  transit  system  patronage. 
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Table  II  A-2 
Existing  (1988)  Conditions  -  Traffic  Operations  Summary 


STGNAI.TZF.n  TNTFRSF.CTTONS 


Intersection  Location 

Tremont/Ruggles /Whit tier 

Tremont/Melnea  Cass 

Ruggles/Busway 

Tremont /Prentiss 

Huntington/Ruggles 

Tremont/Columbus/New  Dudley 

Parker/Ruggles 

Melnea  Cass/Columbus 

Melnea  Cass/Washington 

Melnea  Cass/Massachusetts/ 
Southarapton/X-Way  Ramps 

*  in  seconds 


AM  PEAK  HOUR 

PM  1 

PEAK 

HOUR 

SAT  PEAK 

HOUR 

Average 

Average 

Av( 

5  rage 

LOS 

Delay* 

LOS 

OsliX 

LQS 

neidit 

B 

15 

C 

20 

B 

12 

C 

24 

F 

65 

C 

21 

B 

5 

A 

4 

A 

3 

A 

3 

A 

5 

A 

2 

B 

X4 

E 

51 

B 

12 

C 

16 

C 

21 

C 

18 

D 

34 

F 

63 

B 

15 

A 

S 

A 

4 

A 

4 

B 

12 

B 

12 

B 

11 

D 

26 

C 

22 

C 

19 
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Ruggles  Station  is  one  of  the  key  new  stations  along  the  MBTA's 
relocated  Orange  Line.  The  new  station  was  designed  by  the  MBTA  to 
accommodate  a  projected  8,000  riders  per  day.  The  Orange  Line  station 
and  the  commuter  rail  stop  provide  the  chief  links  between  the  project 
site  and  the  regional  transit  and  commuter  rail  network.  They  connect 
the  site  with  the  downtown  rapid  transit  and  light  rail  transfer  points, 
as  well  as  with  both  North  and  South  Stations,  major  regional  and 
intercity  rail  and  bus  nodes.  Figure  II A-7  shows  the  transit  services  at 
and  near  the  Ruggles  Center  project  site.  Figure  n  A-8  illustrates  the 
Ruggles  Station  area,  including  the  busway  into  the  station  and  the 
proximity  of  the  commuter  rail,  rapid  transit,  and  bus  facilities .  Ruggles 
Station  is  presently  served  by  fourteen  local  MBTA  bus  routes.  These 
are: 


Route  8:  Ruggles  -  Columbia  Point 

Route  1 5:  Ruggles  -  Kane  Square  or  Fields  Corner 

Route  17:  Ruggles  (or  Andrew)  -  Fields  Corner 

Route  19:  Ruggles  -  Fields  Corner 

Route  22:  Ruggles  -  Ashmont  via  Talbot  Avenue 

Route  23:  Ruggles  -  Ashmont  via  Washington  St. 

Route  28:  Ruggles  -  Mattapan  via  Dudley  Square 

Route  29:  Ruggles  -  Mattapan  via  Jackson  Square 

Route  42:  Ruggles  -  Forest  Hills 

Route  43:  Ruggles  -  Park  and  Tremont  Streets 

Route  44:  Ruggles  -  Franklin  Park  Zoo  via  Seaver  Street 

Route  45:  Ruggles  -  Franklin  Park  Zoo  via  Blue  Hill  Avenue 

Route  47:  Central  Square,  Cambridge  -  Andrew  Station 

Route  47A:  Kenmore  Station  -  Boston  City  Hospital 


All  of  the  routes,  except  the  47  and  47A,  terminate  at  Ruggles 
Station.  On  a  daily  basis,  990  buses  come  into  the  station,  with  120  of 
these  providing  service  during  the  peak  hour.  Peak  hour  headways 
vary  from  5  to  30  minutes,  depending  upon  the  route.  The  majority  of 
the  buses  arriving  at  the  station  are  coming  from  the  south  on  Tremont 
Street,  turning  left  onto  Ruggles  Street  and  entering  the  station  busway. 
Return  trips  travel  along  the  same  route.  These  bus  lines  were  designed 
to  provide  feeder  service  to  the  Orange  Line,  but  will,  of  course, 
provide  direct  access  to  Ruggles  Center  from  their  large  service  area. 
As  an  indicator  of  the  ridership  in  the  corridor,  daily  boardings  on  these 
routes,  which  may  not  all  involve  a  trip  through  Ruggles,  are  estimated 
at  around  75,000  by  the  MBTA,  as  shown  in  Table  II  A-3. 
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Table  II  A-3 

Estimate  of  Daily  Boardings  (Total  Inbound  and  Outbound): 
Buggies  Station  Feeder  Bus  Network 


No.     Route 

8     Columbia  Pt./Ruggles  Station  via 

Edward  Everett  Square 
15     Kane  Square  or  Field's  Corner/ 

Ruggles  via  Uphams  Corner 
17     Field's  Corner/Andrew  or  Ruggles 

via  Uphams  Corner 
19     Field/s  Corner/Ruggles  via 

Warren  Street  &  Grove  Hall 

22  Ashmont/Ruggles  via  Talbot  Ave. 
and  Jackson  Square 

23  Ashmont/Ruggles  via  Washington  St. 

28  Mattapan/Ruggles  via  Dudley  Square 

29  Mattapan/Ruggles  via  Jackson  Square 
Station 

42  Forest  Hills/Ruggles  via  Wash- 
ington Street  and  Dudley  Square 

43  Ruggles  Station/Park  &    Tremont 
Streets  via  Tremont  Street 

44  Franklin  Park  Zoo/Ruggles  via 
Seaver  St.  and  Humboldt  Avenue 

45  Franklin  Park  Zoo/Ruggles  via 
Blue  Hill  Avenue 

4  7     Central  Square,  Cambridge/Andrew 
Station  via  Dudley  Square 

47A     Longwood  Medical  Area/Boston  City 
Hospital  via  Dudley  Square 

Total 


Weekday          #   Peak   Hr.      Buses 
Ridership m Eil 


1,263 

4 

4 

5,421 

8 

8 

3.841 

5 

5 

1,254 

4 

4 

5,405 

7 

7 

10,748 

12 

11 

7,118 

6 

5 

12, 136 

10 

10 

1,740 

4 

4 

9,201 

8 

5 

4,815 

9 

7 

4,618 

9 

7 

5,731 

3 

4 

2,032 

6 

4 

75,296 

95 

85 

Source : 


MBTA 
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It  is  of  note  that  the  bus  routes  provide  a  one-seat,  fifty  cent  ride 
directly  to  Ruggles  Center  to  a  large  labor  force  within  the  southwest 
portion  of  Boston,  as  shown  in  Figure  11 A-9.  Estimates  based  on  1980 
population  data  are  that  a  labor  force  of  62,000  live  within  the  bus  route 
service  area  (BRA,  1985.) 

The  MBTA's  Arborway  branch  of  the  Green  Line  passes  less 
than  one-  half  of  a  mile  to  the  north  of  Ruggles  Center.  Currently,  the 
MBTA  runs  trolley  service  on  this  line  only  as  far  south  as  Brigham 
Circle,  with  the  Route  39  bus  providing  service  to  points  south.  In 
September,  1989,  the  MBTA  announced  reinstitution  of  trolley  service 
on  Huntington  Avenue  as  far  as  Heath  Street.  In  the  long  term,  if  the 
MBTA  resumes  trolley  service  to  Arborway,  this  line  will  provide 
additional  transit  access  to  points  south  and  west  of  the  site.  Pedestrian 
improvements  planned  by  Northeastern  University  will  provide  a 
direct  connection  via  Forsyth  Street  from  the  site  to  the  trolley  stop  on 
Huntington  Avenue. 


Existing  Transit 
Capacity  and 
Ridership 


In  order  to  estimate  the  impact  of  the  project  on  the  transit 
system  and  the  system's  capacity  to  serve  the  development,  existing 
and  future  transit  capacity  and  ridership  figures  have  been  developed. 
In  this  analysis,  emphasis  has  been  placed  on  the  rapid  transit  system, 
as  this  is  the  primary  means  of  providing  transit  service  to  the  project 
site.  While  project  employees  and  visitors  are  expected  to  use  MBTA 
buses  as  well,  the  MBTA  has  a  policy  of  expanding  bus  service  as 
ridership  grows.  Thus,  they  are  not  as  capacity  constrained  as  the  fixed 
rail  systems,  assuming  availability  of  buses. 

The  concept  of  transit  system  capacity  is  defined  in  terms  of  the 
passenger  carrying  capability  of  the  transit  vehicles  for  a  given  time 
period,  typically  a  peak  2-3  hour  period  or  a  one-hour  peak.  Line 
capacity  for  a  given  transit  schedule  is  a  function  of  the  number  of  trains 
per  hour,  the  number  of  cars  per  train,  and  the  number  of  passengers 
per  car.  For  this  study,  capacity  was  estimated  through  the  following 
steps: 


1)  determining  for  each  line  the  number  of  peak  hour  trains  (sixty 
minutes  divided  by  the  scheduled  headway).  To  meet  a  given 
schedule  for  trains  in  both  directions  may  require  more  or  fewer 
total  trains  than  will  actually  pass  through  a  checkpoint  in  the 
peak  hour,  depending  on  the  running  time  for  the  round  trip. 
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1  EAST  BOSTON 

2  CHARLESTOWN 

3  SOUTH  BOSTON 

4  CENTRAL 

5  BACK   SAY/BEACON   HILL 
e SOUTH   END 

7  FENWAY/KENMORE 

8  ALLSTON 


9     JAMAICA    PLAIN 
10     ROXBURY 
11a  DORCHESTER   (North) 
11b  DORCHESTER  (South) 

12  ROSLINOALE 

13  WEST  ROXBURY 

14  HYDE    PARK 

15  MATTAPAN/FRANKLIN 


Figure  II  A-9: 

Corridor  Served  by  Ruggles  Station  SW  Corridor  Feeder  Bus  Network 
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Thus,  the  total  number  of  trains  available  will  not  equal  the 
actual  number  of  trains  running  in  the  peak  one  hour  period. 

2)  calculating  the  total  number  of  peak  hour  cars  ~  number  of 
trains  multiplied  by  number  of  cars  per  train.  This  parameter 
varies  for  each  line. 

3)  calculating  the  total  number  of  passengers  -  number  of  cars 
multiplied  by  the  passenger  carrying  capacity  of  each  car.  For 
this  study,  capacity  is  defined  as  the  seating  capacity  for  each 
type  of  car,  plus  the  number  of  standees  which  could  be  accom- 
modated at  2.5  square  feet  per  person  ~  or  approximately  3 
passengers  per  seat.  This  is  equivalent  to  a  "Level  of  Service  E" 
according  to  the  Highway  Capacity  Manual.  By  comparison, 
"crush  loading"  is  defined  as  3.8  passengers  per  seat. 

The  data  upon  which  current  transit  line  capacity  calculations 
have  been  based  is  included  in  Table  II A-4.  Table  II A-5  compares  these 
theoretical  capacities  to  current  ridership  figures  for  the  peak  direction 
at  the  peak  station /link  in  the  peak  hour  for  the  Orange  and  Green 
Lines. 

As  seen  below,  the  Orange  Line  has  sufficient  capacity,  even  at 
its  peak  load  point,  between  Back  Bay/South  End  and  New  England 
Medical  Center  Stations,  to  carry  existing  peak  passenger  loads.  At 
Ruggles  Station,  which  lies  beyond  the  peak  load  point,  the  trains  have 
not  yet  reached  peak  boardings  in  the  morning,  and  riders  have  already 
started  alighting  in  the  evening.  Thus,  additional  capacity  is  available 
to  accommodate  riders  coming  from  the  southwest.  This  is  a  most 
desirable  feature  of  planning  high  density  development  outside  the 
core  area  in  terms  of  transit  operations  and  effective  utilization  of  peak 
vehicle  capacity. 


Pedestrian  Presently,  the  Ruggles  Center  site  generates  little  pedestrian 

Environment  activity.  Current  pedestrian  activity  consists  primarily  of  walk-  in 

transit  and  bus  passengers.  The  opening  of  Ruggles  Station  and  the 
completion  of  the  Southwest  Corridor  Park  have  helped  to  introduce 
activity  and  improve  security  in  the  area,  although  the  wide  streets, 
heavy  traffic,  and  high  bus  volumes  still  make  the  environment  intimi- 
dating for  pedestrians. 

As  illustrated  in  Table  II  A-6,  observations  taken  during  July 
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Table  II  A-4 
Existing  (1988)  MBTA  Rapid  Transit  Peak  Hour  Capacity 


Line/Segment 


ORANGE 

Oak  Grove  -  Forest  Hills 

Total 

GREEN 

N.  Sta.  -  Cleveland  Cir. 
Gov't  Center  -  Boston  Col 
Gov't  Center  -  Riverside 

Gov't  Center  -  Reservoir 
Brigham  Circle  -  Lechunere 


PM 

Peak 

PM 

PM 

Car 

PM 

Car: 

i/ 

Sched. 

Peak 

Hr. 

Peak 

Hr. 

(Design) 

Peak  Hr. 

Trai 

n 

Headway 

Trips 

Ca 

rs 

Capac. 

Capac. 

4.5  min 

6 

11 

66 

155 

10,230 

4 

3 
14 

12 
78 

155 

1,860 
12,090 

2 

7  min 

9 

18 

140* 

2,520 

2 

6  min 

10 

20 

140 

2,800 

3 

6  min 

4 

12 

140 

1.680 

2 

6 

12 

140 

1,  680 

1 

10  min 

6 

6 

140 

840 

2 

8  min 

8 

16 

140 

2,240 

Total 

RED 
Alewife 


43 


84 


11, 760 


Ashmont 


"Run  As  Directed" (RAD) 
Total,  Ashmont 

Braintree  -  Alewife 

Run  As  Directed  (RAD) 
Total,  Braintree 


8  min 


8  min 


4 

16 

180 

2,880 

4 

24 

180 

4,320 

1 

6 

180 

1,080 

9 

46 

8,280 

3 

12 

180 

2,160 

5 

30 

180 

5,400 

2 

12 

180 

2,160 

10 

54 

9,  720 

Total 

BLUE 

Bowdoin  -  Wonderland 

Run  as  Directed"  (RAD) 

Total 

TOTAL  TRANSIT  LINES 


19 


100 


18,000 


4 

3.5  min 

17 

68 

110 

7,480 

4 

1 

4 

110 

440 

18 

72 

7,  920 

94 

334 

49,770 

Source:     MBTA,  Operations  Directorate,  Planning  Division: 
Ridership  and  Service  Statistics,  October,  1988 
Letter  from  Michael  Burns,  December,  1988  (see  Appendix  G) 
*Tom  Humphrey,  CTPS 

**  Note:     excludes  Mattapan  trolley  service  feeding  Ashmont  Station 
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Table  II  A-5 

Existing  (1988)  Transit  Capacities  and  Ridership 

Peak  Hour,  Peak  Direction 


Peak  Load  Points 


Peak  Hr. 
Capacity* 


Av.  Passenger 
Load  ** 


Volume/ 
Capacity 


ORANGE  LINE  NORTH 

Between  Haymarket 

and  North  Station 

ORANGE  LINE  SOUTH 

Between  Back  Bay 

and  New  England  Med.  Ctr. 

GREEN  LINE  (BRIGHAM  CIRCLE) 


12,090 

12,090 
2,240 


9,300  (AM) 
8,900  (PM) 


8,800  (AM) 
7,650  (PM) 

1,460  (AM)  *'* 


.7-7 
.74 


.73 
.63 

.65 


*     See  Table  II  A-4  for  capacity  calculation. 

**     Source:   ^4BTA  Ridership  and  Service  Statistics,  Operations  Directorate, 
Planning  Division,  October,  1988  page  2-8,  and  letter  from  Michael  Burns  to 
Howard/Stein-Hudson,  December,  1988  (see  Appendix  G) . 

***    Ibid. .  page  2-10,  and  Howard/Stein-Hudson  Associates  estimates. 
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and  August  1989  at  the  Ruggles  MBTA  station  dropoff /pickup  area, 
indicated  that  186  people  walk  in  or  out  of  the  station  at  this  location 
between  the  morning  peak  hour  of  7:30-8:30AM,  During  the  PM  peak 
hour  (4:30-5:30PM)  206  pedestrians  enter  or  exit  the  station  at  this 
location.  Refer  to  Appendix  G  for  complete  pedestrian /bicycle  survey 
results. 


Table  II  A-6 

Pedestrian  and  Drop  off/Pick  up  Activity 
at  Tremont  Street  Entrance.  Ruggles  Station 


AM 

PEAK  HOUR 

PM  PEAK 

HOUR 

#  of 

Persons 

IN 

OUT 

Total 

IN 

OUT 

Total 

Pedestrians 

129 

31 

160 

36 

134 

170 

Pick 

up /Drop 

off 

16 

10 

26 

15 

21 

36 

Total 

145 

41 

186 

51 

155 

206 

Of  the  total  pedestrian  activity  observed  in  the  morning  peak 
hour,  160  people  (86%)  walked  to  their  destinations  while  26  people 
(14%)  were  dropped  off  or  picked  up  by  vehicles.  In  the  evening  peak 
period,  170  people  (83%)  walked  to  their  destinations  and  36  people 
(17%)  were  dropped  off  or  picked  up.  It  is  assumed  that  those  people 
walking  in  the  morning  and  evening  peak  periods,  crossed  Tremont 
Street  to  get  to  their  destinations,  since  the  only  development  currently 
in  the  area  are  residences  on  the  west  side  of  Tremont  Street.  Those  who 
were  dropped  off  or  picked  up  do  so  on  the  Ruggles  Center  site  and  do 
not  cross  Tremont  Street.  Based  on  these  peak  period  observations, 
existing  crosswalk  flow  was  considered  moderate  (200  pedestrians  or 
less  per  hour)  for  purposes  of  the  traffic  capacity  analyses. 


Bicycles 


As  part  of  the  Southwest  Corridor  Park,  a  bicycle  path  extends 
the  length  of  the  five  mile  corridor  from  Jamaica  Plain  to  Back  Bay.  At 
points  on  the  corridor,  there  are  exclusive  paths  for  bicyclists,  while  at 
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other  locations  bicycles  share  the  path  with  pedestrians  and /or  ve- 
hicles. 

Howard/Stein-Hudson  observationsatthedropoff /pickup  area 
for  Ruggles  Station  (July /August  1989)  found  that  34 bicycles  pass  this 
location  during  the  morning  peak  hour  (8-9 AM)  and  41  bicycles  pass 
this  location  during  the  evening  peak  hour  (5-6PM).  The  number  of 
bicycles  for  the  morning  and  evening  peak  periods  are  detailed  in  Table 
n  A-7.  Immediately  south  of  this  location,  there  are  separate  paths  for 
pedestrians  and  bicyclists.  However,  the  two  paths  end  at  the  station 
entrance  and  bicyclists  and  pedestrians  use  the  same  sidewalk  in  front 
of  the  drop  off /pick  up  area.  Some  bicyclists  go  into  the  street  area  at 
this  point,  conflicting  with  vehicles  using  the  drop  off/ pick  up  area. 
The  single  sidewalk  continues  north  of  this  point,  but  is  lightly  used  by 
pedestrians. 


Parking 


Parking  in  the  study  area  consists  of  several  off-street  surface 
parking  areas  (primarily  for  Northeastern  University  commuter  stu- 
dents) and  on-street  spaces  (primarily  for  residential  and  local  retail 
development).  No  parking  is  currently  allowed  along  Melnea  Cass 
Boulevard  or  Tremont  Street.  On-street  parking  is  allowed  along 
Columbus  Avenue  north  of  Melnea  Cass  Boulevard,  with  peak  hour 
restrictions.  A  small  number  of  spaces  are  located  north  of  Ruggles 
Street  on  Leon  Street. 

The  observed  demand  for  on-street  parking  spaces  is  high 
throughout  the  day.  A  recent  parking  demand  inventory  conducted  by 
Sasaki  Associates  for  the  Northeastern  University  Campus  Master 
Plan  showed  parking  space  use  at  or  above  practical  capacity  (95% 
space  occupancy)  from  the  morning  peak  hour  through  the  mid- 
afternoon,  largely  due  to  student  parking. 


Traffic  Assumptions 
Trip  Generation  Rates 


To  determine  the  comparative  transportation  impacts  of  the  No 
Build  (1996)  development  and  the  Master  Plan  Design  development 
option,  the  standard  transportation  planning  process  of  trip  genera- 
tion, mode  split,  trip  distribution,  and  network  assignment  was  used, 
as  discussed  below. 


Basic  to  a  determination  of  development  project  transportation 
impacts  is  the  estimation  of  the  trips  which  the  project  will  generate  in 
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Table  II  A-7 

. 

Bicycle  Activitv  Passina  Tremont  Street  Entrance. 

Ruggl§§  Street  Station 

Date 

Time   Ending 

Bicycles 

Date        T 

ime   Ending 

Bicycles 

(Passina   By) 

(Passina   By) 

8/2/89 

7:15AM 

6 

8/2/89 

4:15PM 

9 

7:30AM 

6 

4:30PM 

6 

7:45AM 

5 

4:45PM 

12 

8:00AM 

7 

5:00PM 

7 

8:15AM 

7 

5:15PM 

7 

8:30AM 

8 

5:30PM 

11 

8:45AM 

12 

5:45PM 

8 

9:00AM 

7 

6:00PM 

15 

Total 

58 

Total 

75 

AM  Peak 

Peri 

od 

PM  Peak 

Period 
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various  time  periods  of  interest,  and  for  various  travel  modes.  In  the 
case  of  the  Ruggles  Center  proposed  development,  besides  looking  at 
the  trips  generated  during  an  average  weekday  and  in  the  morning  and 
evening  hours  of  peak  travel,  the  MEPA  scope  for  environmental 
documentation  also  asks  that  trip-making  for  an  average  Saturday 
peak  hour  be  included. 

As  a  basis  for  trip  generation  in  this  report,  the  Institute  of 
Transportation  Engineers  (ITE)  Trip  Generation  Manual  was  used.  It 
is  one  of  the  major  references  used  in  the  estimation  of  trip  generation 
and  presents  trip  generation  rates  for  a  wide  variety  of  land  uses  based 
on  surveys  of  actual  developments  located  at  various  sites  across  the 
country.  It  is  also  the  only  major  reference  which  deals  directly  with 
Saturday  trip-making,  a  requirement  for  this  report.  Another  feature 
of  the  Manual  is  that  for  many  land  uses,  notably  office  and  shopping, 
trip  rates  are  adjusted  according  to  the  size  of  the  development,  as 
found  in  survey  work. 

The  rates  in  the  Manual  deal  with  vehicle  trips  only,  and  in 
dominantly  suburban  settings  where  transit  service  is  negligible.  There 
is  also  no  overt  consideration  of  car  occupancy  as  a  variable  factor,  nor 
any  division  between  journey  to/from  work  and  other  trips.  In  order 
to  apply  these  rates  to  Ruggles  Center  where  transit  and  walk-in  trips 
will  play  substantial  access  roles,  the  Manual  vehicle  trip  rates  were 
converted  to  person  trip  rates.  The  person  trips  were  then  broken 
down  into  the  various  travel  modes  (automobile,  transit,  walking)  and 
work/non-  work  categories.  Vehicle  trips  were  obtained  by  dividing 
auto  person  trips  by  appropriate  car  occupancy  factors. 

In  this  report,  person  trips  were  obtained  from  the  ITE  vehicle 
rates  by  conversion  factors  related  to  ITE  probable  car  occupancies  and 
an  allowance  for  some  nominal  transit  and  walk  access.  The  resultant 
person  trip  rates  for  each  activity  and  time  period  and  land  use  for  each 
development  option  were  also  compared  for  compatibility  with  person 
trip  rates  found  in  other  Boston  transportation  sources. 

These  Boston  sources  included  Central  Transportation  Plan- 
ning Staff  (CTPS)  interim  trip  generation  rates  related  to  the  Central 
Artery  project,  the  Draft  Access  Plan  Guidelines  of  the  Boston  Trans- 
portation Department  (BTD),  and  a  number  of  EIRs  for  previous 
Boston  developments.  These  were  referenced  for  consistency  checks 
and  used  for  the  estimation  of  the  division  between  work  and  non- 
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Office  Person 
Trip  Rates 


work  trips.  The  person  trip  rates  are  adopted  for  each  land  use  by 
analysis  period,  divided  into  work  and  non-work  categories.  (It  may 
be  noted  that  a  work  trip  includes  only  the  journeys  to  or  from  the  place 
of  employment.  Additional  trips  made  by  employees,  even  on  busi- 
ness, would  be  considered  non-  work.) 

In  order  to  give  a  more  detailed  record  of  the  actual  basis  for  the 
rates  adopted,  the  person  trip  generation  rates  for  each  land  use  are 
discussed  below.  It  should  be  noted  that  office  land  use  is  the  largest 
component  of  Ruggles  Center,  so  that  office  trip  rates  have  the  greatest 
impact  on  the  total  trip  generation. 

The  ITE  rates  vary  according  to  the  size  of  the  office  develop- 
ment, with  larger  developments  having  lower  trip  rates  per  1,000 
square  feet  (SF).  This  is  related  in  part  to  the  fact  that  larger  office 
buildings  have  fewer  employees  per  unit  area  and  that  more  non-work 
trips  are  satisfied  on-site.  As  the  Manual  recommends,  the  rates  were 
calculated  by  using  the  equations  given  for  the  different  time  periods 
considered.  For  calculation  of  the  proportion  of  work  and  non-work 
trips,  total  person  trips  were  divided  in  accordance  with  the  interim 
CTPS  work/non-work  proportions  for  the  corresponding  time  period. 

The  ITE  Manual  notes  that  the  average  car  occupancy  for  office 
trips  surveyed  for  the  Manual  is  1 .2  persons.  The  Manual  vehicle  rates 
per  1 ,000  SF  for  General  Office  (Land  Use  Code  71 0)  were  multiplied  by 
this  1.2  factor  and  further  augmented  by  10%  to  allow  for  nominal 
transit  and  walk-in  access  which  is  low  or  non-  existent  in  the  Manual. 
This  resulted  in  a  conversion  factor  of  1.32,  with  weekday  person  trips 
rates  around  11  or  12  arrivals  and  departures,  compared  to  a  CTPS 
interim  rate  of  13.4.  The  Ruggles  Center  rates  are  a  little  lower  because 
the  CTPS  rate  is  constant  and  intended  to  represent  an  average  devel- 
opment, which  is  smaller  than  the  office  component  of  the  Ruggles 
Center  Master  Plan  Design.  The  conversion  factor  used  would  be 
equivalent  to  the  CTPS  rate  at  an  office  development  size  of  about 
300,000  SF. 


Retail  Person 
Trip  Rates 


In  a  manner  generally  similar  to  the  estimation  of  office  rates, 
the  ITE  Manual  retail  (Shopping  Center,  Land  Use  Code  820)  vehicle 
rates  per  1 ,000  SF  were  factored  to  produce  person  trips.  The  rates  were 
not,  however,  established  according  to  the  precise  size  of  the  retail 
component  alone.  This  is  because  the  Manual  rates  apply  to  freestand- 
ing retail  developments  in  suburban  locations,  where  few,  if  any  other 
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retail  shops  or  other  developments  are  within  walking  distance.  In  the 
case  of  Ruggles  Center  the  relatively  small  ground  floor  retail  develop- 
ment cannot  be  seen  as  an  isolated  small  retail  center,  but  should  be  put 
in  the  context  of  the  relatively  densely  settled  area  where  it  is  located, 
including  the  on-site  office,  nearby  Northeastern  University,  and  adja- 
cent housing.  The  ITE  rates  used  for  the  Master  Plan  Design  were 
therefore  calculated  at  a  level  of  300,000  SF  to  represent  the  amount  of 
retail  space  in  the  overall  district. 

A  factor  of  1.7,  representative  of  the  car  occupancy  of  retail 
customers,  was  used  to  convert  vehicle  trips  in  the  Manual  to  person 
trips  for  each  time  period  analyzed.  The  resulting  weekday  person 
arrivals  and  departures  are  about  82,  compared  to  a  CTPS  interim  retail 
rate  of  about  60,  and  a  BTD  Draft  Access  Plan  Guidelines  general  retail 
rate  of  about  37  person  trip  in  and  out,  both  intended  for  more  central 
Downtown  locations.  The  various  time  period  rates  were  divided  into 
work  and  non-work  components  according  to  the  corresponding  retail 
proportions  in  the  CTPS/ BTD  rates. 


Hotel  Person 
Trip  Rates 


Day  Care  Center 
Trip  Rates 


ITE  Manual  vehicle  trip  rates  per  room  for  hotels  (ITE  Land  Use 
Code  31 0)  for  the  various  time  periods  were  converted  into  person  trips 
by  a  factor  of  2.0,  which  was  chosen  to  calibrate  to  the  common  CTPS 
and  BTD  weekday  person  rate  of  just  over  17  person  arrivals  and 
departures  per  room.  Work  and  non-work  components  were  derived 
by  the  proportions  of  such  trips  in  the  corresponding  time  periods  of 
the  CTPS/ BTD  rates,  as  with  the  other  land  use  types. 

Person  trip  rates  for  the  day  care  center  were  derived  from  the 
ITE  vehicle  trip  rates  for  this  land  use,  adjusted  by  an  average  car 
occupancy  of  1.3  to  obtain  person  trips.  A  breakdown  of  10%  work 
trips  and  90%  non-work  trips  was  assigned  for  this  use. 


Modal  Split  and 
Vehicle  Occupancy 


The  vehicle  occupancy  and  modal  split  factors  used  in  the  above 
trip  generation  rate  conversion  process  were  necessary  to  convert  ITE 
Trip  Generation  Manual  vehicle  trips  to  basic  person  trip  rates  for 
Ruggles  Center  analysis.  The  factors  relate  to  ITE  Manual  conditions 
linking  Manual  surveyed  development  vehicle  trips  to  the  number  of 
persons  involved.  Once  the  person  rates  are  established,  vehicle 
occupancy  and  modal  split  factors  relevant  to  Ruggles  Center  are 
needed. 


Modal  split  factors  are  first  used  to  assign  person  trips  for  each 
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Table  II  A-8 

Trip  Making  Characteristics  by  Land  Use 
to  Ruggles  Center  (Lower  Roxbury) 

Percentage  Share 


Land  Il.se 


Vehicle  Walk/ 

Auto Occupancy   Tr,=insit Othgr 


Office 
Work 
Non-work 

Retail/Cultural 
Work 
Non-work 

Hotel 
Work 
Non-work 

Day  Care 
Work 
Non-work 

Residential 
Work 
Non-work 


46% 

.24 

48% 

.72 

46% 

.24 

48% 

.72 

46% 

,24 

59% 

.72 

46% 

.24 

20% 

.72 

31% 

.24 

39% 

,72 

44% 

10% 

30% 

22% 

44% 

10% 

24% 

28% 

44% 

10% 

19% 

22% 

44% 

10% 

30% 

50% 

59% 

10% 

41% 

20% 

Sources:   CTPS,  Howard/Stein-Hudson  Associates  Estimates 
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land  use  to  the  appropriate  mode  of  transportation;  i.e.,  automobile, 
transit,  or  walk/other  (taxi,  bike,  etc.).  For  the  vehicle  trips,  person 
trips  are  then  converted  to  auto  trips  by  vehicle  occupancy  factors  (i.e., 
the  number  of  persons  per  car)  for  each  type  of  trip. 

Mode  split  and  vehicle  occupancy  tend  to  vary  between  differ- 
ent land  uses  due  to  the  specific  trip  making  characteristics  related  to 
each.  The  distinction  between  various  mode  split  and  vehicle  occu- 
pancy factors  also  applies  to  the  type  of  trip  being  made,  most  com- 
monly defined  in  terms  of  work  and  non-work  trips.  Mode  split  and 
vehicle  occupancy  is  also  heavily  influenced  by  the  location  of  the 
particular  development,  especially  in  terms  of  vehicular  and  transit 
accessibility  and  parking  availability  and  price. 

The  identification  and  application  of  these  land  use  specific 
mode  split  and  vehicle  occupancy  factors  is  generally  limited  to  large 
scale  development  where  they  will  produce  a  noticeable  difference  in 
overall  trip  generation,  trip  assignment  and  trip  distribution.  This 
effort  is  warranted  by  the  scale  and  location  of  Ruggles  Center. 

The  mode  split  and  vehicle  occupancy  factors  for  the  general 
Lower  Roxbury  location  of  the  Ruggles  Center  development  are  ex- 
pected to  be  different  from  those  of  downtown  Boston  locations.  The 
location  of  Ruggles  Center,  adjacent  to  the  MBTA's  Orange  Line  rapid 
transit  facility  (Ruggles  Station),  is  unique  to  the  area  in  terms  of  transit 
access.  Ruggles  Station  serves  as  a  major  link  to  the  rapid  transit 
network  for  commuter  rail  connections  to  the  southwest  and  feeder  bus 
connections  from  areas  within  Boston,  mostly  to  the  southeast,  south- 
west and  Cambridge.  In  addition.  City  goals  for  this  "parcel  to  parcel 
linkage"  project  include  outreach  to  make  employment  opportunities 
available  to  the  City's  labor  force.  Previously  identified  estimates  have 
shown  a  labor  force  of  62,500,  many  of  whom  are  ti-ansit  dependent, 
living  within  the  Ruggles  Station  feeder  bus  network  service  area.  For 
these  reasons,  the  mode  split  to  transit  is  expected  to  be  somewhat 
higher  than  the  CTPS  modeled  level  for  the  Lower  Roxbury  area. 

Table  n  A-8  presents  an  estimate  of  the  mode  split  and  vehicle 
occupancy  expected  for  development  of  Ruggles  Center  given  the 
unique  availability  of  ti-ansit  adjacent  to  the  site.  These  estimates  are 
based  on  a  compilation  of  mode  split  data  for  Lower  Roxbury  obtained 
from  CTPS  and  data  from  downtown  Boston  developments  which  are 
conveniently  located  with  respect  to  transit.  These  data  were  devel- 
oped by  assuming  the  Ruggles  Center  site  has  as  good  transit  access  for 
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Boston  residents  as  downtown  Boston  locations,  while  transit  access 
for  non-Boston  residents  is  the  same  as  that  for  Lower  Roxbury  as  a 
whole.  Appendix  I  presents  a  complete  breakdown  of  person  and 
vehicle  trips  by  land  use. 


Ruggles  Center 
Assumptions 
Thp  Rates 


The  trip  generation  rates  and  associated  parameters  described 
in  the  preceding  sections  were  applied  to  the  Master  Plan  Design  land 
uses  individually  to  yield  project  generated  person  trips  by  mode.  A 
summary  of  land  uses  for  this  alternative  is  presented  in  Table  II A-9. 


Table  II  A-9 
Master  Plan  Design:  Breakdown  by  Land  Use  Category 


Land  Use    Category 


nnits 


Office 

508,875  gross  square  feet 

Retail 

34,400  gross  leasable  area 

Hotel 

199  rooms 

Day  Care 

13,200  gross  square  feet 

Parking 

975  spaces 

It  is  of  note  that  the  Master  Plan  Design  includes  a  34%  reduction 
in  office  space  from  the  "worst  case"  development  scenario  presented 
in  the  DEIR,  the  19  Story  Office  Buildings,  presented  in  the  DEIR. 
Significantly  fewer  person  trips  are  generated  by  reducing  the  office 
space  by  one  third.  Total  person  trips  are  reduced  by  295  trips  (16%)  in 
the  morning  peak  hour  and  957  trips  (36%)  in  the  evening  peak  hour 
from  the  19  Story  Office  Buildings  alternative. 

Person  trips  generated  by  the  Master  Plan  Design  are  set  forth 
in  Table  11 A-10  and  are  illustrated  in  Figure  11 A-10.  The  Master  Plan 
Design  will  generate  13,632  total  weekday  person  trips.  Office  space 
accounts  for  almost  one-half  the  total  daily  trips.  Office  space  is  the 
primary  generator  of  the  1 ,553  total  person  trips  that  will  be  made  in  the 
morning  peak  hour,  and  the  1,685  total  person  trips  that  will  be  made 
in  the  evening  peak  hour. 

Table  II A-11  and  Figure  II A-11  show  vehicular  trip  generation 
for  each  time  period.  Almost  4,300  total  daily  weekday  vehicle  trips 
will  be  generated  by  the  Master  Plan  Design.    In  the  morning  peak 
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Figure  II  A-10    Person  Trips  by  Land  Use 
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Table  II  A- 11 

Vehicle  Trip  Summary  by  Land  Use  and  Type 

Ruggles  Center  -  Master  Plan  Design 


Office   Retail 


Hotel   Daycare   Total 


TOTAL  ADT* 
Work 

Non-Work 
Total 


1,508 

611 

2,119 


126 
694 
820 


188 
987 

1,175 


SATURDAY  TOTAL 
Work 

Non-Work 
Total 
SATURDAY  PEAK 
In 

Work 
Non-work 
Total  In 
Out 
Work 

Non-work 
Total  Out 
Total 
Work 

Non-work 
Total 


410 

34 

444 


23 

1 

24 

19 

1 

20 

42 

3 

44 


166 

917 

1,083 


3 
48 

51 

3 
46 
49 

7 

94 

101 


155 
813 
968 


0 

48 
48 

3 

35 
38 

3 
83 
86 


43  1,866 
122  2,414 
166     4,279 


AM  PEAK 

In 

Work 

279 

10 

5 

4 

299 

Non-Work 

52 

5 

42 

11 

110 

Total  In 

332 

16 

47 

15 

409 

Out 

Work 

0 

0 

0 

3 

3 

Non-work 

40 

6 

24 

10 

79 

Total  Out 

40 

6 

24 

13 

82 

Total 

Work 

279 

10 

5 

7 

302 

Non-work 

92 

11 

66 

21 

189 

Total 

371 

21 

71 

28 

4  92 

PM  PEAK 

In 

Work 

21 

8 

0 

4 

32 

Non-work 

30 

24 

42 

11 

107 

Total  In 

51 

32 

42 

15 

139 

Out 

Work 

270 

9 

3 

4 

286 

Non-work 

35 

27 

33 

12 

107 

Total  Out 

306 

36 

36 

16 

393 

Total 

Work 

291 

17 

3 

8 

318 

Non-work 

65 

51 

75 

22 

214 

Total 

356 

67 

78 

30 

532 

31 

3 

34 


762 
1,7  67 
2,529 


31 
98 

130 

29 
82 

111 

60 
181 
241 


•ADT  =  Average  Daily  Traffic 
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Figure  II  A-1 1  Vehicle  Trips  by  Land  Use 
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Table  II  A- 12 


Directional  Distribution  of  Ruggles  Center  Vehicle  Trips 


Compass 

Direction 

North 

South 

East 

West 

General 
Distribution 


25    % 
35 
10 
30 


100    % 


Local  Area 

Regional 

Component 

Component 

7.5  % 

17.5  % 

10.5 

24.5 

10.0 

— 

9.0 

21.0 

37.0  % 

63.0  % 

Table  II  A- 13 


Proportional  Assignment  of  Ruggles  Center  Trips  to  Major  Streets 


N 

Melnea  Cass  Blvd.- 
Columbus  Ave.   .4 
Tremont  St.  (N)  .2 
Tremont  St .  (S) 
Ruggles  St. (W)  .4 


LOCAL 

REGIONAL 

ROUNDED 

TRIPS 

TRIPS 

DISTRIBUTION 

(% 

Trips 

;   E 

W 

N 

S 

E 

W 

Generated) 

-   .4 

- 

.8 

.8 

— 

.6 

50 

- 

- 

.1 

- 

- 

.2 

10 

- 

- 

.1 

- 

- 

.1 

5 

6   .6 

.3 

- 

.2 

- 

- 

20 

4 

.7 

- 

- 

- 

.1 

15 

100% 
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hour,  almost  500  vehicle  trips  will  be  made,  and  in  the  evening  peak 
hour  532  vehicle  trips  are  estimated. 

Vehicle  Trip  In  order  to  show  the  impacts  of  the  Master  Plan  Design  on  the 

Distribution  street  system,  it  is  necessary  to  distribute  the  vehicle  trips  generated 

into  the  directions  of  origin/destination,  and  to  assign  such  directional 
division  of  trips  to  the  actual  roadways  serving  the  development.  Such 
assigned  volumes  when  added  to  the  existing  and  background  growth 
traffic  form  the  input  for  calculation  of  estimated  Levels-of-Service 
(LOS)  when  Ruggles  Center  is  built. 

For  Ruggles  Center  the  regional  directional  distribution  of  trips 
was  slightly  adapted  for  specific  aspects  of  the  development.  Regional 
distributions  of  central  Boston-generated  vehicle  trips  have  shown  a 
roughly  equal  division  into  the  three  general  compass  directions 
available.  North,  West,  and  South,  with  often  the  greatest  bias  towards 
the  South,  then  West,  and  lastly,  the  North.  Such  a  distribution  has 
been  used  in  many  Environmental  Impact  Reports  and  other  studies, 
and  have  varied  somewhat  according  to  the  defined  composition  of 
each  directional  corridor  and  the  orientation  of  the  project  being 
considered.  A  recent  Howard /Stein-Hudson  Associates  study  (1988) 
of  the  origins  and  destinations  of  persons  parking  in  the  Lafayette  Place 
area  of  Downtown  Boston  bears  out  this  general  assumption. 

The  directional  distribution  of  vehicle  trips  shown  in  Table  II A- 
12  is  considered  likely  for  Ruggles  Center.  The  East  direction  has  been 
introduced  to  recognize  the  easterly  trips  that  will  come  from  Roxbury 
and  North  Dorchester  for  this  project.  A  prorating  into  the  general  local 
area  and  the  rest  of  the  region  was  done  on  a  30%  local  and  70%  regional 
basis,  except  to  the  East,  which  was  retained  as  primarily  local,  result- 
ing in  the  37%  and  63%  numbers  shown.  The  above  reference  shows 
that  for  a  Downtown  Boston  location,  almost  20%  of  trips  come  from 
the  surrounding  urban  core  area.  Since  Ruggles  Center  is  intended  to 
have  a  significant  local  area  community  orientation,  a  higher  value  of 
30%  was  assumed. 

To  assign  the  above  distiibution  to  the  actual  street  network 
serving  the  project,  judgments  were  made  on  what  proportions  of  local 
and  regional  trips  would  travel  on  specific  streets.  The  major  streets 
serving  the  project  are  shown  in  Table  II  A-13.  This  table  shows  the 
sti-ong  orientation  of  vehicle  ti-ips  to  Melnea  Cass  Boulevard  (50%), 
reflecting  its  direct  routing  to  the  expressway  system  ~  Southeast 
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Expressway,  Central  Artery  and  Massachusetts  Turnpike.  Given  the 
scale  of  the  development  as  both  a  regional  and  community  oriented 
project,  it  is  not  surprising  to  see  one-half  of  the  trips  coming  directly 
from  major  roadways.  Tremont  Street  (S),  just  north  of  Roxbury 
Crossing,  has  the  next  highest  percentage  (20%),  as  it  collects  traffic  to 
and  from  the  south  coming  from  Tremont  towards  Brigham  Circle, 
Columbus  Avenue  towards  Centre,  Seaver  and  Washington  Streets, 
and  from  New  Dudley  Street  towards  Dudley  Square  and  beyond.  A 
more  complete  presentation  of  the  assignment  to  all  study  area  inter- 
sections is  shown  by  proportion  in  Figure  11  A- 12. 


Public  Transportation  Determination  of  the  public  transportation  system  impacts  of 

Trip  Distribution  the  1996  No  Build  background  development  and  the  Master  Plan 

Design  alternative  was  carried  out  as  follows.  First,  public  transpor- 
tation trips  were  estimated  for  the  background  development  and  the 
build  alternative  based  on  the  appropriate  modal  split  percentages  for 
each  land  use  described  above.  These  trips  were  then  distributed  to  the 
transit  and  bus  lines  serving  the  site  based  upon  the  employment 
catchment  area  served  by  each  line.  The  resulting  distribution  was  the 
following: 

35%  —  Orange  Line  North  (most  direct  access  to  down- 
town Boston,  connecting  to  the  central  subway  system 
and  commuter  rail  at  North  Station); 

20%  —  Orange  Line  South  (southwest  corridor,  some 
feeder  bus  access  to  southerly  stations); 

2%  —  Green  Line  West  (to  Brigham  Circle); 

1 0% — Green  Line  East  (via  Huntington  Ave.  to  Kenmore 
Sq.,  Back  Bay,  Central  Subway); 

30% —  Bus  Routes  (only  public  transportation  access  to 
large  southwest  corridor  employment  market);  and, 

3%  —  Commuter  Rail  (from  South  Station  and  South- 
west). 

The  resultant  passenger  volumes  were  then  applied  to  the  time 
periods  under  study  to  determine  analysis  volumes  for  the  back- 
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ground  development  and  the  Master  Plan  Design,  as  explained  further 
in  the  next  section. 


Master  Plan 
Design  Impacts 
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New  Traffic 
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Forecasts  of  future  traffic  in  the  study  area  must  take  into 
account  two  types  of  growth:  1)  increased  traffic  that  occurs  because 
of  development  in  or  near  the  study  area  itself,  and  2)  background 
growth,  or  growth  in  traffic  through  the  area  (i.e,  without  a  destination 
in  the  study  area).  The  No  Build  traffic  forecasts  for  the  study  area 
incorporate  both  normal  (background)  growth  plus  all  development 
that  is  planned  for  the  study  area  by  the  1996  analysis  year.  This  serves 
as  the  baseline  against  which  to  evaluate  the  Master  Plan  Design  for 
Ruggles  Center. 

To  estimate  the  No  Build  traffic  forecast,  the  two  components  of 
growth  were  estimated  separately  and  then  combined  to  achieve  a 
single  growth  factor.  This  factor  was  then  applied  to  the  1988  peak  hour 
traffic  volumes  measured  at  study  key  intersections. 

In  order  to  determine  the  base  against  which  traffic  growth  can 
be  measured,  1985  population  and  employment  data  for  the  study  area 
were  established  from  data  collected  by  the  Central  Transportation 
Planning  Staff  (CTPS)  for  traffic  zones  contiguous  to  Ruggles  Center, 
as  shown  in  Figure  n  A-13. 

To  estimate  the  new  traffic  resulting  from  these  projects,  popu- 
lation and  employment  factors  were  assessed  as  shown  in  Table  II A- 
14. 


Table  II  A- 14 
Population  and  Employment  Factors 


Land  Use  Type 


Unit  of 

Measurement  Person/Unit 


Hospital /Dormitory 
Housing 
Office  Space 
Retail  Space 


Beds 
Units 
1,000  sf. 
1,000  sf. 


1 
3 

4.5 
2 
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Local  versus 
Through  Traffic 
Growth 


Utilizing  these  factors,  an  estimate  of  the  nun^ber  of  new  persons  that 
would  be  added  to  the  1985  daily  population  in  the  study  area  as  a 
result  of  these  projects  was  made. 

The  development  occurring  between  1985-1988  was  first  inven- 
toried. Since  there  was  virtually  no  new  development  during  this  time 
period,  the  1985  figures  were  considered  valid  as  a  representation  of 
1988.  Using  the  factors  above,  new  employees  and  residents  were  then 
estimated  for  the  period  from  1988  to  1996.  The  calculation  indicates 
that  this  new  group  of  persons  represents  an  increase  of  25.9%  to  the 
1988  population  residing  or  employed  in  the  area  as  defined  (or  3.23% 
per  year  on  average  over  eight  years). 

Table  II  A-15  lists  development  projects  in  the  study  area 
scheduled  for  completion  from  1985-1996  and  estimates  the  size  of  each 
project  by  land  use,  as  obtained  from  the  Boston  Redevelopment 
Authority.  The  table  is  keyed  to  Figure  II A-13. 

In  order  to  translate  this  increased  population  into  a  the  No 
Build  traffic  forecast,  it  was  then  necessary  to  determine  how  much  of 
the  traffic  actually  counted  at  study  area  intersections  was  locally 
generated.  No  survey  data  are  currently  available  for  the  study  area 
which  measure  the  mix  of  local  and  through  traffic.  However,  1987 
survey  data  are  available  for  the  adjacent  Longwood  Medical  Area. 
Local  traffic  represents  about  35%  of  total  traffic  in  the  Longwood  area. 
Although  considered  a  conservative  assumption  for  the  Ruggles  Center 
study  area,  where  no  major  generators  exist  today,  the  same  share  of 
local  traffic  was  applied.  This  may  result  in  a  slight  overstatement  of 
growth  in  local  traffic. 

Assuming  that  the  proposed  developments  increase  local  traffic 
generation  by  25.9%  and  existing  local  traffic  is  35%  of  total  traffic,  then 
the  overall  impact  of  these  development  projects  other  than  Ruggles 
Center  is  to  increase  total  traffic  by  9.1%  from  1988-1996  due  to  local 
traffic;  i.e., 

(3.23%  X  8  years)  x  (35%  local  traffic)  =  9.1%  traffic  growth. 

Comparable  traffic  counts  (at  the  same  intersections  and  at  the 
same  time  of  year)  from  1986  and  1988  were  used  to  help  identify 
general  traffic  growth.  Comparisons  of  total  peak  hour  approach 
volumes  at  four  key  intersections  are  listed  in  Table  II A-16. 
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Figure  llA-13 

Design  Year  (1993)  Background  Development 
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TablellA-15 
Ruggles  Center  Design  Year  (1996)  Background  Development  Projects 


Year  Office    Retail   Housing           Parking 

Project     Completed  (Sq.Ft.)  (Sq.  Ft.)   (  D.U.)     Other    Spaces 

Northeastern  Dorms        1993  550  beds 

Northeastern  Garage       1993  500 

Northeastern  Track        1993  180,000 

Parcel  22                 1994  3,000      200               266 

Whittier  St.  Health  Ctr.   1996  25,000 

Parcel  9  Housing          1995  83                62 

Parcel  10  -  Mixed  Ose     1995  10,000      124              121 

Parcels  14,14A,  15        1994  80       80               74 

*  80  Dudley  Street 

(Boys  and  Girls  Club)      1992  26,000      2,000                       100 

9      104   Douglas  Plaza  Phase  I      1990  6,550       164               146 

Phase  2                   1994  10,000       100               100 

10  104   Parcel  P-3 

(Afro-American  Center)     1994  629,000     31,000                        430 

11  104   Parcel  P-3A               1995  60,000       108 

*  Roxbury  Community  College  1995  63,000                     172,000      320 

12  Mission  Hill  Extension     1992  450    10,000      225 

*  Roxbury  Crossing          1989  22               22 

*  105   Parcel  P2C  -  Post  Office   1992  39,400       150 

Total  (in  sq.  ft.)  743,000     62,630     1,223   461,400     2,624 

550  beds 
*   not  shown  on  map 

Source:  Boston  Redevelopment  Authority 
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Table  II  A- 16 
Study  Area  Traffic  Growth.  1986  - 1988 


Peak  Total  Approach  Volume 

Hour  At   Key    Intersections* 

1986  1988  %    Increase 

Weekday: 

AM  16,688  15,204  -    8.9 

PM  17,667  16,912  -    4.3 

Saturday: 

PM         12,331     13,487     +  9.4 

*  Huntington/Ruggles,  Tremont /Columbus /New  Dudley, 
Tremont/Ruggles/Whittier,  Tremont/Melnea  Cass 


Interestingly,  the  1986  counts  were  generally  higher  than  those 
in  1988,  except  during  the  Saturday  peak  hour.  It  is  possible  that  the 
opening  of  the  relocated  Orange  Line  in  1987  caused  a  reduction  or  at 
least  a  stabilization  of  vehicular  traffic  in  the  corri dor  between  1 986  and 
1988.  It  is  reasonable  in  forecasting  the  future,  however,  to  expect  a 
return  to  more  nornnal  patterns  of  slow,  but  increasing  growth  in 
through  traffic.  For  this  reason,  an  annual  growth  rate  of  1%  was 
assumed  for  forecast  period  of  1988-1996.  This  rate  was  applied  to  the 
through  traffic  component  (65%  of  total  traffic)  as  follows  (through 
traffic  growth  from  1988-1996  due  to  local  traffic);  i.e., 

(1%  X  8  years)  x  (65%  through  traffic)  =  5.2%  . 

Total  No  Build  Combining  the  locally  generated  component  of  total  traffic 

Traffic  Growth  growth  within  the  study  area  (9.1  %)  and  the  through  traffic  component 

(5.2%)  yields  a  traffic  increase  of  approximately  14.3%  over  the  1988 
existing  traffic  volumes  for  the  1996  analysis  year,  or  about  a  1.75% 
annual  growth  rate  from  1988-1996.  Figures  II A-14,  II A-15,  and  II A- 
16  show  forecast  peak  hour  traffic  study  area  intersections. 

The  assumption  of  a  1 .75%  annual  growth  rate  in  the  study  area 
for  the  period  1988-1996  is  conservative  when  compared  to  the  growth 
rate  for  regional  traffic  incorporated  in  the  Central  Artery/Third 
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Harbor  Tunnel  SFEIS  by  the  Massachusetts  Department  of  Public 
Works  (MDPW).  For  the  region,  the  MDPW  projects  traffic  growth  of 
less  than  1%  per  year  (0.8%)  from  1987-2010  for  the  baseline  case 
(without  the  Central  Artery/Third  Harbor  Tunnel  project).  At  the 
nearest  screen  line  location  (Columbus  Avenue  north  of  Massachusetts 
Avenue),  the  growth  rate  for  the  baseline  case  is  2.0%  per  year  for 
northbound  traffic  and  1.1%  per  year  for  southbound  traffic.  It  should 
be  noted  that  the  MDPW  projections  includes  the  Ruggles  Center 
development,  as  well  as  the  other  identified  background  develop- 
ments. 


Proposals  for 
Roadway 
Network  Changes 


Tremont  Street 
Corridor 


Ruggles  Street 
Corridor 


In  addition  to  traffic  growth,  long-term  changes  in  the  study 
area  roadway  network  need  to  be  taken  into  account  in  order  to 
accurately  predict  the  impacts  of  the  No  Build  traffic  growth  and  the 
traffic  generated  by  the  Ruggles  Center  project.  For  the  1996  analysis 
year,  the  following  roadway  network  assumptions  along  the  Tremont 
Street  and  Ruggles  Street  corridors  and  at  the  Melnea  Cass /Washing- 
ton intersection  are  incorporated  in  the  assessment  of  future  traffic 
volume  levels  and  operating  conditions. 

As  previously  mentioned,  since  the  traffic  operations  analysis 
contained  in  the  DEIR  was  completed,  pavement  restriping  along  the 
Tremont  Street  corridor  from  New  Dudley  Street  to  Ruggles  Street  has 
provided  for  the  use  of  the  breakdown  lane  as  a  travel  lane.  This  change 
has  effectively  increased  the  number  of  lanes  in  use  along  this  portion 
of  Tremont  Street  from  2  to  3  in  both  directions.  All  traffic  operations 
analysis  in  this  report  (Existing,  No  Build  and  Build)  reflect  this  change. 

The  MBTA  in  conjunction  with  the  City  of  Boston  is  in  the 
process  of  designing  and  implementing  improvements  to  the  Ruggles 
Street  corridor  from  Huntington  Avenue  to  Tremont  Street.  The 
proposed  improvements  include  widening  and  improving  Ruggles 
Street  to  two  lanes  in  each  direction  between  the  Ruggles  Station  and 
Huntington  Avenue  and  improvements  to  the  MBTA  Busway  and  to 
the  Tremont/Ruggles/Whittter  intersection  to  facilitate  bus  turning 
movements.  The  Master  Plan  Design  site  plan  reflects  these  proposed 
improvements  including  the  land  necessary  to  increase  the  turning 
radius  along  the  southbound  Tremont  Street  approach  to  Ruggles 
Street. 


Melnea  Cass/ 
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The  Melnea  Cass  Boulevard /Washington  Street  intersection  is 
included  in  the  MBTA's  Washington  Street  Replacement  Service  Study. 


Washington  / 
Intersection 


Although  the  Replacement  study  is  incomplete,  it  is  evident  from  the 
existing  intersection  geometry  at  this  location  that  improvements  will 
be  necessary  since  the  elimination  of  the  overhead  track  structure  of  the 
former  Orange  Line.  In  addition,  the  high  volume  of  eastbound 
Melnea  Cass  Boulevard  traffic  which  currently  executes  prohibited  left 
turns  during  the  peak  hour  period  indicates  a  need  for  improvements 
at  this  location,  specifically  in  terms  of  left  turn  storage  lanes  on  Melnea 
Cass  Boulevard. 


Traffic  Impacts 


As  listed  in  Table  II  A-11,  trips  generated  by  the  land  uses 
associated  with  the  Master  Plan  Design  are  estimated  at  409  vehicle 
trips  inbound  and  82  vehicle  trips  outbound  during  the  morning  peak 
hour  period.  During  the  evening  peak  hour,  140  vehicles  are  estimated 
to  enter  the  site  with  394  vehicles  exiting  the  site.  The  volume  of  traffic 
generated  during  the  Saturday  peak  hour  period  is  more  evenly 
divided  between  entering  and  exiting  traffic  at  133  vehicles  inbound 
and  about  114  vehicles  outbound. 


Traffic  generated  by  the  Master  Plan  Design  is  able  to  disperse 
quickly  into  several  directions  along  study  area  roadways  and  is  also 
able  to  utilize  more  than  one  lane  at  most  intersection  approaches.  As 
an  overview  to  the  relative  contributions  of  existing.  No  Build  (other 
projects  plus  background  traffic  growth),  and  Master  Plan  Design 
traffic  volumes  to  the  traffic  impacts,  the  total  approach  volumes  at 
some  key  intersections  for  the  evening  peak  hour  are  shown  in  Figure 
II  A-17  as  a  bar  chart  divided  into  the  three  components.  The  traffic 
volume  data  incorporated  into  the  bar  chart  assumes  a  single  entrance/ 
exit  to  Ruggles  Center  at  the  Melnea  Cass /Columbus  intersection 
(Access  Option  1). 

Although  the  bar  chart  does  not  differentiate  between  different 
intersection  movements  (which  vary  as  to  the  number  of  lanes  avail- 
able and  whether  a  given  movement  is  critical)  the  relative  volume 
contribution  to  the  total  intersection  is  a  reasonable  indicator  of  the 
relative  impact  of  each  volume  source.  It  can  be  seen  in  most  cases  that 
the  cumulative  impact  of  the  No  Build  traffic  generated  by  planned 
background  developments  is  far  greater  than  Master  Plan  Design 
generated  traffic,  and  that  both  of  these  are  moderately  small  in 
reference  to  existing  traffic  volume  levels.  It  takes  approximately  150 
vehicles  per  hour  per  lane  in  the  critical  movements  of  an  intersection 
to  cause  one  full  level  of  service  change. 
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No  Build  Alternative  The  No  Build  level-of-service  analysis,  described  in  the  follow- 

ing sections,  is  graphically  summarized  for  existing  conditions  on 
Figures  n  A-24,  II A-25,  and  11 A-26.  These  figures  are  presented  at  the 
end  of  this  traffic  impacts  section. 

Table  n  A-1 7  presents  the  expected  traffic  operations  for  the  No 
Build  (1996)  conditions,  assuming  the  roadway  improvements  previ- 
ously identified  are  not  yet  completed  (with  the  exception  of  restriping 
and  lane  usage  along  Tremont  Street  between  New  Dudley  and 
Ruggles  Street).  As  expected,  because  of  the  overall  14  percent  traffic 
growth  from  1988  to  1996,  average  delays  at  all  intersection  locations 
increase  under  No  Build  conditions,  compared  to  the  existing  condi- 
tions. 

During  the  morning  peak  hour  period,  most  intersection  loca- 
tions operate  at  acceptable  levels  of  service,  with  Melnea  Cass/Massa- 
chusetts/Southampton/X-Way  Ramps  at  LOS  D.  Locations  exhibiting 
deficient  traffic  operating  conditions  include  the  intersections  of  Tre- 
mont/Melnea  Cass  (LOS  E)  and  Parker /Ruggles  (LOS  F). 

Deficient  traffic  operating  conditions  occur  at  three  intersection 
locations  during  the  evening  peak  hour  period  all  of  which  operate  at 
LOS  F  with  delays  ranging  from  2  to  5  minutes:  Tremont/  Melnea  Cass, 
Huntington /Ruggles,  and  Parker/Ruggles.  The  remaining  intersec- 
tions in  the  study  area  operate  at  acceptable  conditions  during  the 
evening  peak  hour  period,  including  the  intersections  of  Tremont/ 
Ruggles/Whittier  and  Tremont /Columbus /New  Dudley  which  op- 
erate at  LOS  D.  All  intersection  locations  operate  at  acceptable  levels 
during  the  Saturday  peak  hour  period,  with  Tremont/ Melnea  Cass  at 
LOSD. 

For  the  No  Build  analysis  year,  poor  traffic  operations  within  the 
study  area  generally  occur  along  the  Ruggles  Street  corridor  at  Hunt- 
ington Avenue  and  Parker  Street  and  at  the  intersection  of  Tremont 
Street  and  Melnea  Cass  Boulevard.  In  order  to  accurately  estimate  the 
impacts  of  Ruggles  Center  generated  traffic,  the  degradation  of  traffic 
operations  at  study  area  intersections  for  No  Build  conditions  is 
assumed  to  be  improved  to  LOS  D  or  above  prior  to  the  addition  of 
project  vehicle  trips.  Responsibility  for  these  mitigation  measures  will 
be  discussed  later  in  this  report. 
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Table  II  A- 17 
No  Build  (1996)  Conditions  -  Traffic  Operations  Summary  Without  Improvements 


STr;NAr.T7.F.n INTERSECTIONS 


Intersection  Location 

Tremont/Ruggles/ Whit tier 

Tremont/Melnea  Cass 

Ruggles/Busway 

Tremont/ Prentiss 

Huntington/Ruggles 

Tremont/Coiumbus/New  Dudley 

Parker/Ruggles 

Melnea  Cass/Columbus/Bus  Drive 

Melnea  Cass/Washington 

Melnea  Cass/Massachusetts/ 
Southampton/Expressway  Ramps 

»  in  seconds 


AM 

PEAK  HOUR 

PM 

PEAK  HOUR 

SAT 

PEAK  HOUR 

Average* 

Average 

Average 

LOS 

Delav 

LOS 

Delay 

LOS 

Delay 
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No  Build  Traffic 
with  Proposed 
Roadway  Changes 


No  Build  traffic  operations  with  the  assumed  roadway  im- 
provements along  the  Ruggles  Street  corridor  at  Huntington  Avenue 
and  Parker  Street,  and  the  proposed  improvements  at  Tremont/ 
Melnea  Cass  and  Melnea  Cass /Washington  intersections  are  pre- 
sented in  Table  n  A- 18,  and  discussed  in  the  sections  below. 


Ruggles  Street  Corridor 


Roadway  improvements  previously  identified  along  the  Ruggles 
Street  corridor  are  expected  to  improve  No  Build  traffic  operations  to 
acceptable  levels  at  the  Ruggles  Street  intersections  with  Huntington 
Avenue  and  Parker  Street.  In  addition,  proposed  changes  along  this 
corridor  are  expected  to  improve  bus  operations  at  the  intersections  of 
Ruggles  Street  with  the  Ruggles  Station  Busway  and  at  Tremont  and 
Whittier  Streets.  These  roadway  improvements  are  expected  to  be 
undertaken  during  the  widening  of  Ruggles  Street  currently  under 
design  by  MBTA  and  proposed  for  Urban  Systems  funding.  The 
following  identifies  the  geometry  and  lane  requirements  as  identified 
in  the  No  Build  analysis. 

Roadway  improvements  at  the  Huntington/ Ruggles  intersec- 
tion should  provide  for: 

designated  right  turn  lane  along  the  northbound  Hunting- 
ton Avenue  approach; 

one  left  turn  lane  and  one  multi-purpose  lane  along  the 
westbound  Ruggles  Street  approach; 

two  multi-purpose  lanes  provided  along  the  eastbound 
Louis  Prang  approach  coupled  with  a  peak  hour  east- 
bound  left  turn  prohibition;  and 

improved  signage  and  enforcement  of  existing  left  turn 
prohibitions  along  both  Huntington  Avenue  approaches. 

Under  these  improved  roadway  conditions,  this  intersection 
would  operate  at  acceptable  levels  (LOS  B,  C,  B)  under  No  Build 
conditions  during  the  morning,  evening  and  Saturday  peak  hour 
periods,  respectively. 

Roadway  improvements  at  the  Ruggles /Parker  intersection 
should  provide  for: 
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Table  II  A- 18 

No  Build  (1996)  Conditions 
Traffic  Operations  Summary  With  Improvements  by  Others 


SIGNALIZED   INTERSECTIONS 


Intersection  Location 


AM  PEAK  HOUR 
Average 
LOS  Delay 


PM  PEAK  HOUR   SAT  PEAK  HOUR 
Average  Average 

LOS  Delay         LOS  Delay 


Tremont/Melnea  Cass 


23 


37 


17 


Huntington/Ruggles 


B 


15 


22 


B 


12 


Parker /Ruggles 


18 


22 
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14 


Melnea  Cass/Washington        B 


13 


B 


14 
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11 
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two  multi-purpose  lanes  along  both  Ruggles  Street  ap- 
proaches; 

one  multi-purpose  lane  along  both  Parker  Street  ap- 
proaches. 

No  Build  traffic  operations  at  the  Ruggles /Parker  intersection 
are  expected  to  improve  to  acceptable  levels  (LOS  C,  C,  B)  during  the 
morning,  evening  and  Saturday  peak  hour  periods,  respectively,  with 
these  improvements. 

Tremont/Melnea  Cass  Intersection  improvements  at  the  Tremont/Melnea  Cass  loca- 

Intersection  tion  are  also  necessary  under  No  Build  conditions  to  improve  traffic 

operations  to  acceptable  levels.  At  the  present  time,  there  are  no  plans 
or  proposed  improvements  in  the  design  stage  at  this  location,  al- 
though several  discussions  have  taken  place  since  the  DEIR  between 
the  developer  and  the  City  of  Boston,  and  the  MBTA's  traffic  consult- 
ants about  alternative  improvement  measures. 

Improvements  required  at  the  Tremont/Melnea  Cass  intersec- 
tion to  bring  traffic  operations  to  acceptable  levels  include: 

widen  the  northbound  Tremont  Street  approach  from 
three  to  four  lanes  (consisting  of  one  left  turn  lane,  two 
through  lanes  and  one  right  turn  lane); 

increase  the  southbound  Tremont  Street  approach  from 
two  to  three  lanes  by  pavement  restriping  (including  one 
left  turn  lane,  one  through  lane  and  one  multipurpose 
lane);  and 

widen  the  eastbound  Melnea  Cass  approach  from  two  to 
three  lanes  by  restriping  and  possibly  minor  physical 
widening  (providing  for  one  through/left  turn  lane,  one 
through/right  lane  and  one  right  turn  lane). 

These  intersection  improvements  can  improve  traffic  opera- 
tions to  acceptable  levels  for  No  Build  traffic  conditions  during  all  peak 
hour  periods:  LOS  C  for  morning,  LOS  D  for  evening  and  and  LOS  C 
for  Saturday.  It  should  be  noted  that  additional  improvements  are 
suggested  at  this  location  under  Build  conditions. 
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Melnea  Cass/ 
Washington  Intersection 


Although  traffic  operations  are  at  acceptable  levels  at  the  inter- 
section of  Melnea  Cass  Boulevard  and  Washington  Street,  these  condi- 
tions can  be  improved  with  enforcement  of  the  existing  peak  hour 
eastbound  left  turn  prohibitions.  This  mitigation  is  important  in  view 
of  the  added  traffic  anticipated  at  this  location  due  to  the  Ruggles 
Center  development.  No  Build  traffic  operations  will  improve  to  LOS 
B  during  all  peak  hour  periods  with  improved  signage  and  enforce- 
ment. 


Master  Plan  Design 


The  proposed  Ruggles  Center  development  is  expected  to  be 
completed  in  1996.  The  land  use  elements  of  the  Master  Plan  Design 
include  office,  retail,  hotel  and  day  care  components  (refer  to  Table  11 
A-7).  As  requested  in  EOTC's  comments  to  the  DEIR,  traffic  operations 
for  Build  conditions  have  been  analyzed  for  the  following  three  vehicu- 
lar access  options: 

Access  Option  1  (without  Tremont  access)  - 

access  from  the  Columbus/Melnea  Cass  intersection 

only; 

Access  Option  2  (with  Tremont  right  in/out)  - 
access  from  the  Columbus/Melnea  Cass  intersection 
and  the  provision  for  the  right  turns  in  and  right  turns  out 
at  Tremont  Street  and  Ruggles  Center  Drive;  and 

Access  Option  3  (with  Tremont  access)  - 

access  from  the  Columbus/Melnea  Cass  intersection 

and  access  from  Tremont  Street,  including  hght  in/out 

and  left  turns  in  from  Tremont  northbound  at  the  Ruggles 

Center  Drive.    Left  turns  out  of  the  site  driveway  are 

prohibited. 

The  Master  Plan  Design  traffic  volume  levels  are  presented  in 
Figures  II  A-18,  II  A-19  and  II  A-20  for  the  morning,  evening  and 
Saturday  peak  hour  periods,  respectively.  These  traffic  volumes  reflect 
the  assumptions  identified  for  Access  Option  1  (without  Tremont 
access)  where  all  vehicles  enter  and  exit  the  site  from  a  single  entrance 
at  the  Melnea  Cass  Boulevard/Columbus  Avenue  intersection. 
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Intersections  where  traffic  volumes  are  influenced  by  the  alter- 
native vehicular  access  options  include:  Melnea  Cass/Columbus, 
Tremont/Melnea  Cass  and  Tremont/Ruggles  Center  Site  driveway. 


Traffic  volumes  at  all  other  study  area  intersections  will  not  be  influ- 
enced by  any  of  the  vehicular  access  options.  Traffic  volumes  for 
Access  Option  2  (with  Tremont  right  in /out)  and  Access  Option  3  (with 
Tremont  access)  are  presented  in  Figures  II  A-  21  and  II A-22,  respec- 
tively. 

Table  n  A-19  indicates  the  traffic  operations  for  the  Master  Plan 
Design.  Traffic  operations  are  presented  for  each  vehicular  access 
option  for  the  intersections  that  are  affected  by  them;  Tremont/ Melnea 
Cass,  Melnea  Cass/Columbus  and  Tremont/ Ruggles  Center  Drive. 
Again,  for  comparison  purposes,  the  analysis  assumes  the  roadway 
improvements  identified  as  necessary  to  improve  traffic  operation 
deficiencies  identified  in  the  No  Build  traffic  analysis  have  been 
implemented. 

The  analysis  indicates  that  vehicular  access  options  for  the 
Ruggles  Center  development  have  significant  implications  on  traffic 
operations  at  the  Tremont/  Melnea  Cass  intersection  while  having  only 
minor  implications  on  operations  at  the  intersections  of  Melnea  Cass/ 
Columbus  and  Tremont/Ruggles  Center  Drive. 

The  analysis  will  show  that  acceptable  traffic  operations,  in 
terms  of  LOS  and  queue  length  analysis,  along  Tremont  Street  adjacent 
to  the  site  will  involve  the  choice  of  Access  Option  2  (right  turns  in /out 
only  at  Tremont/Ruggles  Center  Drive  intersection)  combined  with 
additional  improvements  above  those  identified  in  the  No  Build  analy- 
sis at  the  Tremont  Street/ Melnea  Cass  Boulevard  intersection. 

During  the  morning  peak  hour  period,  traffic  operation  impacts 
for  the  Master  Plan  Design  remain  within  the  same  LOS  designations 
as  in  the  No  Build  conditions  under  proposed  roadway  improvements 
with  the  exception  of: 

Tremont/Melnea  Cass 

without  Tremont  access  (LOS  C  to  E); 
with  Tremont  right  in/out  (LOS  0  to  E); 
with  Tremont  access  (LOS  C  to  D); 

Tremont/Prentiss  (LOS  A  to  B); 

Melnea  Cass/Columbus 

all  access  options  (LOS  A  to  B);  and 
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Table  II  A- 19 
Master  Plan  Design  -  Traffic  Operations  Summary 


Sir.NAT.TZF.n  TNTF.RSF.CTTQNS 


Intersection  Location 

Tremont/Ruggles /Whit tier 

Tremont/Meinea  Cass 

w/o  Tremont  access 
w/Tremont  right  in/out 
w/Treraont  access 

Ruggles/Busway 

Tremont /Prentiss 

Huntington/Ruggles 

Tremont /Columbus /New  Dudley 

Parker/Ruggles 

Melnea  Cass/Columbus/Bus  Drive 
w/o  Tremont  access 
w/Tremont  right  in/out 
w/Tremont  access 

Melnea  Cass/Washington 

Melnea  Cass/Massachusetts/ 
Southampton/X-Way  Ramps 

Tremont/Ruggles  Center  Drive 
w/Tremont  access 
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Melnea  Cass/Washington  (LOS  B  to  C). 

Traffic  operations  impacts  in  terms  of  changes  in  LOS  indicators 
during  the  evening  peak  hour  period  are  more  numerous  than  those  of 
the  morning  peak  hour.  Impacts  from  the  Master  Plan  Design  change 
LOS  designations  at  the  following  locations: 

Tremont/RugglesA/Vhittier  (LOS  D  to  E); 

Tremont/Melnea  Cass 

without  Tremont  access  (LOS  D  to  F); 
with  Tremont  right  in/out  (LOS  D  to  E); 

Parker/Ruggles  (LOS  C  to  D); 

Melnea  Cass/Columbus 

all  access  options  (LOS  A  to  0); 

Melnea  Cass/Washington  (LOS  B  to  C);  and 

Melnea  Cass/Massachusetts/ 

Southampton/X-Way  Ramps  (LOS  C  to  D). 

Traffic  operations  during  the  Saturday  peak  hour  period  remain 
within  the  existing  LOS  designation  at  all  locations  with  the  exception 
of  the  Melnea  Cass/Columbus  intersection  which  changes  from  LOS  A 
to  LOS  B  for  all  vehicular  access  options. 

Although  traffic  generated  by  the  Master  Plan  Design  is  ex- 
pected to  travel  through  many  study  area  intersections,  most  locations 
remain  within  acceptable  traffic  operation  levels.  At  most  intersec- 
tions, project  generated  traffic  lengthens  average  vehicle  delays  by 
only  a  few  seconds  over  the  No  Build  condition.  In  response  to  EOTC's 
DEIR  comment,  it  is  of  note  that  the  Melnea  Cass  intersections  with 
Washington  Street  and  Massachusetts  Avenue  also  operate  at  LOS  D  or 
better. 

Project  generated  traffic  does,  however,  produce  significant 
impacts  along  Tremont  Street  intersections  adjacent  to  the  site.  It  is  also 
evident  from  the  analysis  that  vehicular  access  options  for  the  Ruggles 
Center  development  has  significant  implications  on  traffic  operations 
at  the  Tremont/Melnea  Cass  intersection. 
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Mitigation  Measures 
Master  Plan  Design 


To  summarize,  the  following  intersection  locations  along  Tre- 
mont  Street  adjacent  to  the  Ruggles  Center  site  experience  traffic 
impacts  of  unacceptable  levels  (without  mitigation)  for  Build  condi- 
tions under  the  Master  Plan  Design: 

Tremont/Ruggles/Whittier 

PM  peak  hour  (LOS  D  to  E); 

Tremont/Melnea  Cass 

without  Tremont  access 

AM  peak  hour  (LOS  C  to  E);  and 
PM  peak  hour  (LOS  D  to  F). 

with  Tremont  right  in/out 

AM  peak  hour  (LOS  C  to  E);  and 
PM  peak  hour  (LOS  D  to  E). 

Mitigation  to  improve  these  traffic  operations  deficiencies  due 
to  traffic  impacts  of  the  Master  Plan  Design  concentrates  at  the  Tremont 
Street  intersections  adjacent  to  thesite.  These  intersections  are  the  most 
impacted  by  the  Ruggles  Center  development  since  almost  all  of  the 
project  related  traffic  must  traverse  these  locations  prior  to  being 
distributed  along  study  area  roadways.  The  locations  examined  are  the 
intersections  of;  Tremont/Ruggles/Whittier,  Tremont/Melnea  Cass 
and  Tremont/Ruggles  Center  Drive.  The  traffic  operation  impacts  of 
the  three  access  options  at  Tremont/Melnea  Cass  and  Tremont/ 
Ruggles  Center  Drive  are  also  addressed.  In  addition,  the  proximity  of 
these  intersections  to  each  other  along  the  Tremont  Street  corridor 
indicate  that  a  queuing  analysis  be  part  of  the  overall  traffic  operations 
assessment. 


TremonfRuggles/ 
Whittier  Intersection 


Improvements  have  been  proposed  by  the  MBTA  at  the  Tre- 
mont/ Ruggles/Whittier  intersection  to  facilitate  bus  turning  move- 
ments. These  improvements  involve  increasing  the  turning  radius 
along  the  southbound  Tremont  Street  approach  to  Ruggles  Street  and 
the  eastbound  Ruggles  Street  approach  to  Tremont  Street.  Although 
these  improvements  will  facilitate  bus  turning  movements  at  this 
location,  they  are  not  expected  to  improve  overall  LOS  results. 

Acceptabletrafficoperating  conditions  at  the  Tremont/Ruggles/ 
Whittier  intersection  can  be  obtained  through  the  redesignation,  with 
appropriate  pavement  markings,  of  existing  travel  lanes  along  the 
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northbound  Tremont  Street  approach,  to  provide  two  left  turn  lanes 
and  two  through  travel  lanes.  Intersection  improvements  at  this 
location  should  also  include  those  planned  by  the  MBTA.  As  indicated 
in  Table  n  A-20,  these  mitigation  measures  at  the  Tremont/Ruggles/ 
Whittier  intersection  would  improve  traffic  operations  to  acceptable 
conditions  during  all  peak  hour  periods:  LOS  C  in  the  AM  peak,  D  in 
the  PM  peak,  and  B  in  the  Saturday  peak  hour. 


Table  II  A-20 

Master  Plan  Design  -  Traffic  Operations  Summary 
with  Mitigation 

Tremont  Street  at  Ruaales  Street  and  Wiiittier  Street 


SIGNALIZED  INTERSECTIONS 

AM  PEAK  HOUR       PM  PEAK  HOUR      SAT  PEAK  HOUR 

Average  Average  Average 

LOS    Delay       LOS    Delay       LOS    Delay 

C       18  D       27  B       12 


Discussions  with  the  City  of  Boston  Transportation  Department 
(BTD)  indicate  general  agreement  with  the  concept  of  the  improve- 
ments proposed  at  this  location;  however,  BTD  has  raised  concern  over 
protection  of  this  additional  northbound  left  turn  lane  from  the  gener- 
ally fast  travelling  northbound  through  traffic.  For  the  near  term, 
general  agreement  exists  for  the  use  of  improved  signage  and  pave- 
ment markings,  including  the  use  of  rubble  strips,  to  segregate  these 
two  movements  as  a  viable  solution.  Longer  term  solutions,  however, 
along  the  Tremont  Street  corridor  between  New  Dudley  Street  and 
Ruggles  Street  need  to  be  addressed  in  terms  of  access  to  the  other 
major  developments  on  Tremont  Street  of  Parcel  P-3  and  Parcel  22. 

Access  to  both  Parcel  P-3  and  Parcel  22,  as  are  currently  planned, 
will  add  traffic  to  the  Tremont/ Prentiss  intersection.  Figure  n  A-23 
depicts  a  possible  long  term  solution  to  access  requirements  along 
Tremont  Street  between  Ruggles  Street  and  New  Dudley  Street.  Under 
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Table  II  A-21 

Access  Option  Alternatives  -  -  Traffic  Operations  Summary 

Tremont  Street  at  Melnea  Cass  Boulevard 

(SIGNALIZED  INTERSECTIONS) 


Cnnditinn 
AM  PEAK  HOUR 

No  Build  Conditions 


EXISTING 
GEOMETRY 
Average 
W2 DeJ.ay 


44 


NO  BUILD 
IMPROVEMENTS 
Average 
LOS nelay 


23 


BUILD 
MITIGATION 

Average 
LCS Dei,ay 


Master  Plan  Design 

w/o  Tremont  access 
w/Tremont  right  in/out 
w/Tremont  access 


E 

51 

C 

22 

E 

50 

c 

22 

D 

25 

c 

20 

PM  PEAK  HOUR 

No  Build  Conditions 


134 


37 


Master  Plan  Design 

w/o  Tremont  access 

-  w/Tremont  right  in/out 

-  w/Tremont  access 


F 

84 

F 

93 

E 

50 

D 

35 

D 

37 

D 

33 

SAT  PEAK  HOUR 

No  Build  Conditions 


27 


17 


Master  Plan  Design 

w/o  Tremont  access 
w/Tremont  right  in/out 
w/Tremont  access 


c 

18 

C 

19 

c 

15 

C 

17 

c 

15 

C 

17 
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this  scenario,  when  access  is  required  for  both  of  these  projects,  the 
intersection  of  Tremont/Prentiss  would  be  improved  to  allow  for  left 
turn  storage  lanes  along  both  Tremont  Street  approaches. 

Tremont  Street  southbound  would  operate  with  three  lanes  of 
through  traffic  exiting  Ruggles  Street.  At  Prentiss  Street,  southbound 
Tremont  Street  through  traffic  would  narrow  to  two  lanes  with  the 
provision  of  a  left  turn  storage  lane.  Two  lanes  of  through  traffic  exiting 
Prentiss  Street  would  v^den  to  three  lanes  plus  a  left  turn  storage  lane 
at  New  Dudley  Street.  Tremont  Street  northbound  would  operate  with 
three  lanes  of  through  traffic  exiting  from  New  Dudley  Street  and 
narrow  to  two  lanes  of  through  traffic  approaching  Prentiss  Street, 
where  a  left  turn  storage  lane  would  be  established.  Two  lanes  of 
through  traffic  would  continue  along  Tremont  Street  from  Prentiss 
Street  to  Ruggles  Street,  where  the  northbound  Tremont  Street  ap- 
proach would  allow  for  two  left  turn  storage  lanes  and  two  through 
lanes  of  traffic,  as  identified  for  the  near  term  solutions  at  this  location. 

Tremont/Melnea  As  previously  identified,  vehicular  access  options  for  theRuggles 

Cass  Intersection  Center  development  have  significant  implications  on  traffic  operations 

at  the  Tremont/Melnea  Cass  intersection.  Table  II  A-21  summarizes 
the  No  Build  and  Build  traffic  operations  analyses  at  the  Tremont/ 
Melnea  Cass  intersection  for  the  three  vehicular  access  options  under 
the  following  roadway  conditions:  existing  roadway  geometry;  road- 
way improvements  identified  for  No  Build  conditions;  and  for  the 
additional  Build  mitigation  at  this  location  as  identified  below. 

Assuming  the  implementation  of  the  proposed  No  Build  road- 
way improvements  at  the  Tremont/Melnea  Cass  intersection,  the 
traffic  operations  analysis  indicate  this  location  to  operate  within 
acceptable  LOS  only  under  Access  Option  3  (with  Tremont  access). 
This  solution  requires  the  provision  of  left  turns  from  Tremont  Street 
northbound  into  the  site  approximately  mid-block  between  Melnea 
Cass  Boulevard  and  Ruggles  street.  Comments  on  the  DEIR  identified 
concerns,  however,  regarding  traffic  operations  along  the  Tremont 
Street  block  between  Melnea  Cass  Boulevard  and  Ruggles  Street, 
especially  in  terms  of  interference  due  to  queue  lengths  at  adjacent 
downstream  locations. 

Additional  roadway  improvements  at  the  Tremont/Melnea 
Cass  intersection,  beyond  those  identified  as  necessary  to  provide 
acceptable  traffic  operations  under  No  Build  conditions,  can  improve 
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traffic  operations  under  both  Access  Option  1  (without  Tremont  ac- 
cess) and  Access  Option  2  (with  Tremont  right  in/out).  Further 
improvements  at  this  location  include  the  provision  of  an  additional 
northbound  Tremont  Street  left  turn  lane,  bringing  the  total  north- 
bound cross  section  to  two  left  turn  lanes,  two  through  lanes  and  one 
right  turn  lane.  Beyond  these  mitigating  measures,  however,  further 
physical /operational  mitigation  at  this  location  becomes  difficult  and 
major. 

As  previously  identified,  the  analysis  indicates  that  only  Access 
Option  3  (with  Tremont  access)  will  operate  at  acceptable  levels  of 
service  under  the  No  Build  roadway  improvements.  Access  Option  2 
(with  Tremont  right  in/out)  operates  at  acceptable  conditions  under 
the  proposed  Build  mitigation  at  the  Tremont/Melnea  Cass  intersec- 
tion, while  Access  Option  1  (without  Tremont  access)  does  not  operate 
at  acceptable  levels  under  either  mitigation  scenario. 

In  summary,  for  the  Master  Plan  Design,  two  roadway  improve- 
ment options  provide  adequate  traffic  operations  at  the  Tremont/ 
Melnea  Cass  intersection: 

No  Build  improvements  at  the  Tremont/Melnea  Cass 
intersection  combined  with  Access  Option  3  (access 
from  Tremont  Street  northbound  to  Ruggles  Center 
approximately  mid-block  between  Melnea  Cass  Boule- 
vard and  Ruggles  Street);  and 

Build  mitigation  at  the  Tremont/Melnea  Cass  intersection 
coupled  with  Access  Option  2  (right  turns  in/out  only  at 
the  Tremont/Ruggles  Center  Drive  intersection). 

The  proper  choice  of  access  alternative,  and  thereby  the  associ- 
ated level  of  mitigation  required  at  the  Tremont/Melnea  Cass  intersec- 
tion, requires  further  analysis  of  the  impacts  of  queuing  on  traffic 
operations  at  the  three  intersections  along  Tremont  Street  adjacent  to 
the  site,  as  presented  below. 


Ruggles  Center  Access 
Options  -  Queuing  Analysis 
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The  critical  queue  length  is  defined  as  the  available  vehicle 
storage  along  an  intersection  approach.  Acceptable  queue  lengths  in 
the  analysis  are  those  within  the  available  queue  storage. 

The  critical  queue  length  along  Tremont  Street  for  Access  Op- 
tion 1  (without  Tremont  access)  and  Access  Option  2  (with  Tremont 
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right  in/out)  extends  the  entire  block  between  Melnea  Cass  Boulevard 
and  Ruggles  Street,  at  approximately  31  vehicles.  For  Access  Option  3 
(with  Tremont  access),  approximately  16  vehicles  can  queue  between 
the  Ruggles  Center  Drive  and  Ruggles  Street  while  the  critical  queue 
length  between  Melnea  Cass  Boulevard  and  the  Ruggles  Center  Drive 
is  about  12  vehicles.  Along  the  eastbound  Melnea  Cass  Boulevard 
approach  to  Tremont  Street,  the  critical  queue  length  is  approximately 
10  vehicles  for  all  access  options. 

Table  n  A-22  presents  the  queue  length  analysis  at  each  of  the 
three  intersections  along  Tremont  Street  adjacent  to  the  site,  including 
both  the  No  Build  improvements  and  Build  mitigation  at  the  Tremont/ 
Melnea  Cass  intersection.  The  analysis  is  conducted  for  all  three  access 
options  and  is  compared  to  the  No  Build  conditions. 

For  all  instances  where  LOS  indicators  are  at  unacceptable 
levels,  the  queue  length  analysis  indicates  that  average  queues  at  most 
locations  are  long  and  sometimes  extend  through  the  adjacent  down- 
stream intersection.  The  analysis  also  indicates  that  even  where  traffic 
operations  in  terms  of  LOS  are  within  acceptable  levels,  queue  lengths 
are  generally  long  and  often  interfere  with  traffic  operations  at  adjacent 
intersections,  especially  for  Access  Option  3  (with  Tremont  access) 
where  available  queue  storage  is  more  limited  than  the  other  access 
options. 

During  the  morning  peak  hour  period,  although  queues  are 
long  they  are  at  acceptable  levels  (within  the  available  queue  storage) 
for  the  Master  Plan  Design  with  Access  Option  1  (without  Tremont 
access)  and  Access  Option  2  (with  Tremont  right  in/out).  For  Access 
Option  3  (with  Tremont  access),  queues  extend  through  adjacent 
intersections  along  the  southbound  Tremont  Street  approach  to  the 
Ruggles  Center  Drive  and  along  the  northbound  Tremont  Street  ap- 
proach to  Melnea  Cass  Boulevard. 

For  the  Master  Plan  Design,  acceptable  queue  lengths  along 
Tremont  Street  are  again  provided  during  the  evening  peak  hour 
period  by  Access  Option  1  and  Access  Option  2.  Vehicle  queues  from 
Access  Option  3  extend  through  the  intersection  of  Tremont/Melnea 
Cass  from  the  intersection  of  the  Tremont /Ruggles  Center  Drive. 

All  access  options  provide  for  queue  lengths  that  extend  along 
the  eastbound  Melnea  Cass  approach  at  Tremont  Street  to  the  Colum- 
bus/Melnea  Cass  intersection  during  the  evening  peak  hour.  Access 
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Option  2  offers  the  least  interference  from  vehicular  queues  with  traffic 
operations  at  the  Columbus /Melnea  Cass  intersection. 

During  the  Saturday  peak  hour  period.  Access  Options  1  and  2 
provide  for  acceptable  queue  lengths  along  Tremont  Street  while 
queues  from  Access  Option  3  extend  along  the  Tremont  Street  south- 
bound approach  to  Ruggles  Street  through  the  intersection  of  Tre- 
mont/Ruggles  Center  Drive. 

For  the  two  roadway  options  identified  above  as  viable  solu- 
tions to  traffic  operations  impacts  associated  with  the  Master  Plan 
Design,  the  queue  length  analysis  is  the  deciding  factor.  The  roadway 
option  that  produces  acceptable  LOS  and  queue  lengths  is  Access 
Option  2  that  provides  for  right  turns  in /out  of  the  Ruggles  Center 
Drive  at  Tremont  Street  combined  with  the  Build  mitigation  at  the 
intersection  of  Tremont  Street  and  Melnea  Cass  Boulevard. 


Mitigation  Measures 

Roadway 
Improvements 

No  Build  Alternative 


Roadway  improvements  in  the  study  area  focus  on  the  Ruggles 
Street  corridor  and  on  the  intersections  adjacent  to  the  Ruggles  Center 
development  along  Tremont  Street. 

The  following  intersection  locations  require  roadway  improve- 
ments without  the  addition  of  Ruggles  Center  generated  traffic  and  are 
therefore  not  the  responsibility  of  the  project  proponent: 

Huntington  Avenue  at  Ruggles  Street; 
Ruggles  Street  at  Parker  Street;  and 
Tremont  Street  at  Melnea  Cass  Boulevard. 

The  improvements  necessary  at  each  of  these  locations  have 
been  previously  identified.  Once  implemented,  each  of  the  three 
intersections  will  operate  at  LOS  D  or  above  during  both  peak  periods. 
Roadway  improvements  are  currentiy  in  the  design  stage  along  the 
Ruggles  Street  corridor  from  Tremont  Street  to  Huntington  Avenue. 
These  improvements  will  be  funded  through  the  Urban  Systems  Fund 
and  are  currentiy  expected  to  be  completed  by  1993. 

No  Build  roadway  improvements  at  the  Tremont/ Melnea  Cass 
intersection  are  not  currently  in  either  the  planning  or  design  stages. 
Although  these  improvements  would  improve  current  traffic  condi- 
tions and  are  important  to  maintain  acceptable  traffic  operations  under 
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Master  Plan  Design 


Parking  Supply  and 
Demand  Impacts 


No  Build  Alternative 


No  Build  conditions,  any  improvements  to  this  intersection  should 
take  into  consideration  further  changes  that  will  be  necessary  with  the 
Master  Plan  Design  development  of  Ruggles  Center. 

The  intersections  along  Tremont  Street  adjacent  to  proposed 
Ruggles  Center  have  been  identified  as  locations  that  require  roadway 
improvements  as  a  direct  result  of  project  generated  traffic.  The 
affected  roadway  includes  Tremont  Street  from  Ruggles  Street  to 
Melnea  Cass  Boulevard  and  includes  the  intersections  of: 

Tremont  Street  at  Ruggles  and  Whittier  Streets; 
Tremont  Street  at  the  Ruggles  Center  Drive;  and 
Tremont  Street  at  Melnea  Cass  Boulevard. 

The  suggested  roadway  improvements  along  this  section  of 
Tremont  Street  and  the  associated  intersection  improvements  are 
presented  in  Figure  n  A-27.  In  addition  to  the  improvements  identi- 
fied, the  current  push-button  actuated  pedestrian  signal  located  at  the 
south  side  of  Ruggles  Street  south  will  remain  in  the  future  to  ensure 
safe  crossing  of  Tremont  Street  at  this  important  point  for  Ruggles 
Station  and  the  development,  although  it  is  proposed  to  be  moved  to 
the  north  side  of  the  intersection  to  allow  for  additional  queue  storage 
along  the  southbound  Tremont  Street  approach.  Given  the  recom- 
mended improvements,  each  of  the  three  intersections  will  operate  at 
LOS  D  or  above  during  both  peak  periods.  The  developer  will  continue 
to  work  with  BTD,  MBTA  and  other  City  and  State  agencies  to  deter- 
mine appropriate  action  regarding  the  Build  mitigation  measures 
along  this  section  of  Tremont  Street. 

As  stated  above,  existing  parking  supply  in  the  study  area 
consists  primarily  of  Northeastern  University  temporary  parking  lots 
on  redevelopment  parcels,  most  of  which  are  scheduled  to  be  replaced 
by  structured  parking  as  the  vacant  parcels  are  redeveloped.  Parking 
is  not  a  problem  in  the  remainder  of  the  area  today,  as  so  much  of  the 
land  is  vacant.  Nevertheless,  the  community  has  expressed  concern 
that  adequate  parking  be  provided  on-site  for  Ruggles  Center  and 
other  commercial  developments  in  the  area. 

To  forecast  the  need  for  parking  space  in  1996,  a  baseline 
estimate  of  parking  demand  was  prepared  and  compared  to  the  total 
parking  supply  that  will  be  available.  Table  II A-23  lists  parking  supply 
and  demand  within  the  study  area  for  development  expected  to  occur 
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from  1988  to  1996.  Not  counted  as  new  parking  supply  was  Northeast- 
em  University's  planned  500  car  garage.  This  is  a  replacement  facility 
and  will  not  available  to  the  public. 

The  supply/ demand  calculation  yielded  an  overall  deficit  of 
447  spaces  within  the  study  area  for  1996. 

Master  Plan  Design  Parking  demand  for  the  Master  Plan  Design  was  then  deter- 

mined through  applying  average  parking  duration,  arrival  time,  and 
turnover  rates  for  each  land  use  to  the  vehicle  trips  developed  in  the  trip 
generation  analysis.  Work  trip  vehicles  are  assigned  as  all  day  parkers 
for  each  land  use.  Nonwork  trip  vehicles  are  assigned  a  turnover  rate 
of  3  for  retail  trips  (i.e.  three  cars  are  assumed  to  use  each  space  during 
the  courseof  a  day),  and  2.67 for  office  non-work  trips.  Hotel  non-work 
parking  patterns  are  more  similar  to  residential  uses  than  commercial 
uses  in  that  they  peak  in  the  evening.  Hotel  parking  was  thus  assumed 
at  35%  levels  during  the  peak  hour  (approximately  2:00  PM).  Daycare 
non-  work  parking  is  also  unique  and  is  related  to  the  need  for  a  small 
number  of  very  short-term,  high  turnover,  pickup/dropoff  spaces 
(estimated  at  three  spaces).  The  resulting  parking  demand,  compared 
to  the  proposed  supply  for  the  build  alternative  is  shown  in  Table  n  A- 
24. 

As  shown  in  the  table,  the  build  alternative  will  generate  a 
demand  for  1,225  parking  spaces.  Of  this  total  demand,  933  spaces  will 
be  needed  for  employees,  and  292  spaces  will  be  needed  for  nonwork 
purposes  (i.e.,  customers  and  visitors). 

Table  11  A-24  also  shows  proposed  parking  supply  for  the 
Master  Plan  Design,  compared  to  the  total  project  demand.  As  shown, 
there  is  a  deficit  of  250  parking  spaces.  The  proposed  spaces  are 
sufficient  to  cover  100%  of  the  employee  demand,  and  14%  of  the 
nonwork  demand.  When  the  No  Build  study  area  deficit  of  447  spaces 
is  taken  into  account,  the  overall  study  area  deficit  is  697  spaces,  under 
the  current  auto  use  and  car  occupancy  assumptions. 

Because  a  deficit  was  noted,  the  results  of  the  parking  demand 
analysis  was  checked  against  a  methodology  employed  by  the  Urban 
Land  Institute  for  calculating  parking  demand.  This  method,  de- 
scribed in  the  manual  Shared  Parking  (Urban  Land  Institute,  1982), 
uses  commonly  accepted  standards  of  spaces  per  square  feet,  then 
applies  local  mode  split  and  car  occupancy  factors  to  arrive  at  demand 
for  a  particular  location.  Under  this  methodology,  the  total  demand  for 
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Table  II  A-25 

Assignment  of  Public  Transportation  Trips  Generated 

by  Project  and  Background  Development 


AM  PEAK  HOUR,  PEAK  DIRECTION  —  INBOUND 


Percent 

No  Build 

Master  Plan 

Total 

Line/Direction 

Distrib. 

Trips 

Design 

Trips 

Orange/North 

35.0% 

310 

163 

473 

Orange/South 

20.0% 

177 

93 

270 

Green/West 

2.0% 

18 

9 

27 

Green/East 

10.0% 

89 

47 

136 

Bus 

30.0% 

266 

140 

406 

Commuter  Rail 

3.0% 

27 

14 

41 

Total 

100.0% 

887 

466 

1,353 

PM  PEAK  HOUR,  PEAK  DIRECTION  —  OUTBOUND 


Percent 

No  Build 

Master 

Plan 

Total 

Line/Direction 

Distrib. 

Trips 

Design 

Trips 

Orange/North 

35.0% 

391 

157 

548 

Orange/South 

20.0% 

224 

89 

313 

Green/West 

2.0% 

22 

9 

31 

Green/East 

10.0% 

112 

45 

157 

Bus 

30.0% 

335 

135 

470 

Commuter  Rail 

3.0% 

34 

14 

48 

Total 


100.0% 


1,118 


449 


1,567 
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Public  Transportation 
System  Impacts 


the  Master  Plan  Design  is  941  spaces,  and  there  is  a  surplus  of  34  spaces, 
and  the  areawide  deficit  is  reduced  to  413.  One  reason  for  the  differ- 
ence is  that  the  ULI  model  forecasts  a  demand  for  only  456  office 
employee  spaces,  where  the  CSI  model  demand  is  754  office  employee 
spaces. 

In  fact,  to  help  encourage  transit  use  and  increase  car  occupancy, 
it  is  desirable  not  to  meet  100%  of  employee  demand,  (although  a 
certain  number  of  spaces  per  thousand  square  feet  must  be  provided  to 
tenants  in  order  to  lease  the  space).  This  can  be  done  through  reducing 
the  total  number  of  spaces,  or  by  reducing  the  proportion  of  spaces 
leased  to  tenants  (presumably  for  subsidized  employee  parking)  and 
increasing  the  number  of  market  rate  commercial  spaces.  This  policy 
would  be  likely  to  result  in  increased  carpooling  or  transit  use  by  those 
who  did  not  have  a  subsidized  space,  thus  reducing  demand.  For 
example,  if  car  occupancy  were  increased  to  1 .5  from  the  1 .24  projected, 
771  employee  spaces  would  be  necessary  to  accommodate  the  1156 
workers  instead  of  933.  In  this  location,  increased  transit  use  is  the 
more  likely  result  due  to  the  excellent  transit  access. 

As  stated  in  the  parking  rhitigation  section  which  follows, 
parking  management  is  an  integral  part  of  overall  transportation 
policy  for  the  development.  Allocation  of  spaces  to  tenants,  the 
distribution  of  employee  versus  public  spaces,  pricing  and  day  to  day 
management  of  the  facility  can  be  adjusted  to  help  maximize  space 
utilization  for  residents,  customers,  and  visitors  and  to  reduce  em- 
ployee auto  use.  This  type  of  parking  management  should  be  applied 
to  the  No  Build  projects  as  well,  both  to  help  maximize  space  utilization 
and  to  reduce  parking  demand,  both  of  which  will  help  reduce  the 
study  area  1996  parking  deficit. 

As  stated  above,  the  impacts  of  the  Ruggles  Center  develop- 
ment project  on  the  public  transportation  system  will  be  most  pro- 
nounced in  three  areas: 


No  Build  Alternative 


Orange  Line  north  and  south  of  the  site; 

Green  Line  (E  Line)  north  and  south  of  the  site;  and 

Bus  routes  serving  the  site. 

The  total  public  transportation  trips  for  the  1996  No  Build 
background  development  were  assigned  to  each  transit/bus  line,  as 
shown  in  Table  II A-25.  As  shown,  the  background  development  in  the 
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study  area  will  add  almost  900  public  transportation  trips  inbound  (to 
downtown  Boston)  in  the  AM  peak  hour  and  around  1,120  trips 
outbound  in  the  PM  peak  hour.  These  trips  represent  approximately 
two  peak  hour  carloads  of  passengers  on  the  Orange  Line  north  of  the 
site,  and  less  than  one  carload  on  the  Green  Line  East.  Trips  generated 
by  the  commercial  uses  in  the  area  will  have  little  impact  on  these  lines 
because  they  will  be  added  to  the  off-peak  direction.  Impacts  on  the 
Orange  Line  South  and  Green  Line  West  will  also  be  insignificant, 
because  riders  will  board  and  alight  south  of  the  peak  downtown  load 
points  for  each  line  during  either  peak  hour.  While  downtown-bound 
trips  generated  by  the  residential  uses  will  be  added  to  the  peak  loads, 
these  trips  account  for  only  1 7%  of  AM  peak  hour  public  transportation 
trips  and  35%  of  PM  peak  hour  public  transportation  trips. 

The  No  Build  background  development  growth  is  projected  to 
add  266  trips  to  southwest  corridor  bus  routes  serving  Ruggles  Station 
in  the  morning  peak  and  335  trips  in  the  evening  peak.  This  represents 
3-4  bus  loads  of  passengers  (at  75  seated  and  standing  passengers  per 
bus)  if  all  were  added  to  the  same  route.  In  fact,  the  passengers  will  be 
distributed  over  the  14  bus  routes  serving  the  station  (see  Table  II A-3), 
lessening  the  impacts  on  any  one  route. 

Master  Plan  Design  Following  the  estimation  of  No  Build  public  transportation 

trips,  trips  for  the  Master  Plan  Design  were  added  to  the  No  Build 
riders  to  determine  1996  total  added  ridership.  These  figures  are  also 
shown  in  Table  II A-21 .  The  Master  Plan  Design  is  expected  to  add  163 
passengers  to  the  Orange  Line  North,  140  passengers  to  the  bus  routes, 
and  93  passengers  to  the  Orange  Line  South  in  the  AM  peak  hour.  Nine 
passengers  will  be  added  to  the  Green  Line  West  and  47  passengers  will 
be  added  to  the  Green  Line  East  in  the  AM  peak  hour.  These  figures  are 
all  slightly  lower  for  the  PM  peak  hour.  While  the  total  trips  for  this 
option  increase  the  transit  trips  over  the  No  Build  case  by  40%  in  the 
evening  and  53%  in  the  morning,  the  total  impacts  are  still  easily 
handled  by  the  MBTA  system. 

The  140  additional  bus  passengers  could  be  served  by  two 
additional  buses  (at  75  seated  and  standing  passengers  per  bus)  if  all 
passengers  were  traveling  on  the  same  bus  route.  Since  there  are  14  bus 
routes  that  serve  the  Ruggles  Center  area  (see  Table  II  A-3),  service  may 
have  to  be  added  to  one  or  more  routes  to  accommodate  this  demand, 
depending  on  the  number  of  riders  added  to  a  given  route.  The 
additional  ridership  that  will  be  added  to  the  Orange  Line  could  be 
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accommodated  by  the  equivalent  of  one  additional  car  in  each  direc- 
tion. Ridership  added  to  the  Eastern  portion  of  the  Green  Line  is  less 
than  10%  of  the  capacity  of  one  car,  and  less  than  35%  of  the  capacity 
of  one  car  on  the  Western  section. 

Pedestrian/  In  keeping  with  the  City  of  Boston's  urban  design  goals,  Ruggles 

Bicycle  Impacts  Center  has  been  designed  to  strengthen  pedestrian  activity  in  the  area, 

and  to  reinforce  and  extend  development  along  Columbus  Avenue 
and  Tremont  Street,  both  major  radial  boulevards.  A  central  pedes- 
trian plaza  extending  from  Tremont  Street  to  the  Ruggles  Station 
entrance  is  planned  as  a  focal  point  for  the  project.  As  illustrated  in 
Figure  n  A-28,  retail  uses  and  building  lobbies  will  open  to  this  plaza, 
in  addition  to  retail  uses  and  building  entries  planned  for  Columbus 
Avenue  Extension  and  Tremont  Street.  Wide  sidewalks  will  be  pro- 
vided along  all  streets  and  on  both  sides  of  the  plaza.  In  addition,  the 
Southwest  Corridor  open  space  easement  will  be  maintained  as  a 
landscaped  open  space,  connecting  some  of  the  buildings  within  the 
development  to  Ruggles  Station.  To  the  north,  the  pedestrian  improve- 
ments planned  by  Northeastern  University  for  Forsyth  Street  between 
Huntington  Avenue  and  Ruggles  Station  will  reinforce  the  station 
linkages,  as  well  as  providing  improved  pedestrian  access  between 
Tremont  Street,  Ruggles  Center,  Columbus  Avenue,  the  Northeastern 
campus,  and  Huntington  Avenue. 

Pedestrian  volumes  generated  by  the  Master  Plan  Design  are 
outlined  in  Table  II A-26.  As  shown,  7,167  pedestrians  will  be  gener- 
ated by  the  project  during  an  average  weekday  (including  public 
transportation  riders  and  walk  trips).  Expected  weekday  peak  hour, 
peak  direction  pedestrians  are  about  650.  A  total  of  3,875  trips  will  be 
generated  on  an  average  Saturday;  108  trips  are  expected  to  be  made 
during  the  Saturday  peak  hour  (peak  direction).  Given  the  fact  that 
these  trips  are  being  introduced  into  an  area  with  very  little  pedestrian 
activity  today,  the  volumes  can  be  accommodated  by  the  sidewalks 
and  crosswalks  with  no  difficulty. 

Bicycle  use  of  the  path  adjacent  to  the  site  is  projected  to  be 
increase  from  34  bicycles  in  the  AM  peak  hour  in  1989  to  50  bicycles  in 
the  AM  peak  hour  in  1996,  as  a  result  of  background  development  of 
the  project.  (These  trips  are  included  in  the  walk  category.  Bicycles  are 
assumed  to  account  for  about  10%  of  the  walk/other  mode,  or  about  1  % 
of  total  daily  Ruggles  Center  person  trips.) 
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Table  II  A-26 

Ruggles  Center  Pedestrian  Trip  Generation  Summary 

Master  Plan  Design 


Timp    Pprinrl 


To/From 

Transit. 


Walk 


Tol-Ail 


Average  Daily 


4,328 


2,839 


7,167 


AM  Peak 
Entering  (in) 
Leaving  (out) 

PM  Peaic 
Entering  (in) 
Leaving  (out) 


467 

201 

668 

90 

95 

185 

142 

130 

272 

449 

203 

652 

Saturday  Total 


2,187 


1,688 


3,875 


Saturday  Peak 
Entering  (in) 
Leaving  (out) 


108 
95 


91 
79 


199 
174 
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The  bicycle  path  will  remain  basically  the  same  throughout  the 
site,  except  for  a  change  south  of  the  station.  Presently,  the  pedestrian 
path  and  bicycle  path  are  separate  at  this  location  and  join  in  front  of  the 
station  entrance.  In  the  proposed  plan,  the  two  paths  will  be  joined 
south  of  the  station.  There  will  be  one  thirty  foot  sidewalk  extending 
through  the  site.  As  shown  in  Figure  II  A-28,  the  entire  fifteen  foot 
section  will  be  for  pedestrian  use  and  the  outer  fifteen  feet  is  intended 
to  be  used  by  bicyclists.  North  of  the  entrance,  the  paths  are  separated 
by  trees. 

Signage  will  direct  pedestrians  and  bicyclists  to  the  appropriate 
paths.  There  will  also  be  signage  at  the  parking  garage  entrances  and 
a  stop  sign  for  cars  as  they  exit  the  parking  garage.  Bicyclists  will 
continue  to  travel  past  the  station  entrance  on  the  bike  path  and  will 
have  to  slow  speeds  in  order  to  avoid  pedestrians,  as  they  do  today. 


Additional  Mitigation 
Measures 


It  should  be  stressed  that  the  future  traffic  conditions  in  the  area 
of  the  proposed  development  involve  heavy  traffic  volumes  in  limited 
roadway  space.  Although  mitigation  measures  involving  physical, 
operational  and  circulation  changes  will  bring  about  acceptable  condi- 
tions for  the  next  few  years,  in  the  long  run,  mitigation  will  have  to  lean 
heavily  on  greater  use  of  transit,  carpooling,  and  other  management, 
demand  side  measures.  This  will  not  only  be  necessary  for  the 
development  covered  by  this  report,  but  for  established  and  other 
planned  developments.  Some  of  these  commute  management  meas- 
ures are  articulated  below. 


Encourage  Transit  Use 
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Future  pedestrian,  bicycle  and  vehicular  activity  at  Ruggles 
Center  will  require  appropriate  signage  and  pavement  markings  to 
direct  pedestrian,  bicycle  and  vehicular  movements  along  desired 
alignments  and  designated  pathways  for  each  individual  use. 

Pedestrian  demand  across  Tremont  Street  adjacent  to  the  Ruggles 
Center  site  is  moderate  at  the  present  time  and  almost  non-  existent 
across  Ruggles  Street.  The  existing  actuated  crosswalk  signals  at  the 
Tremont  Street  intersection  with  Ruggles  and  Whittier  Streets  and  at 
Tremont  Street  and  Ruggles  Street  South  are  adequate  to  handle 
current  pedestrian  demand.  The  numbers  of  pedestrians  at  these 
locations  do  not  warrant  pedestrian  overpasses. 

The  prime  location  of  Ruggles  Center  with  respect  to  the 
Orange  Line,  Green  Line  and  feeder  bus  service  makes  encouragement 
of  transit  use  a  primary  mitigating  measure.    In  the  first  place,  the 


developer  can  stress  the  site's  excellent  transit  access  in  the  marketing 
materials  prepared  during  the  initial  leasing  process  for  the  building. 
Once  tenants  are  selected,  transit  access  can  be  stressed  in  employment 
recruitment.  As  mentioned  earlier,  the  feeder  bus  access  also  offers  an 
excellent  opportunity  to  recruit  a  large  transit  dependent  labor  force, 
reducing  auto  use  and,  at  the  same  time,  helping  meet  City  of  Boston 
objectives  for  employment  of  City  residents.  Employment  advertising 
by  major  tenants  in  MBTA  buses  and  trains  will  help  tap  this  work 
force.  Once  the  building  is  operational,  MBTA  pass  sales  can  be 
arranged  on  site,  either  in  a  sales  office  run  by  building  management  in 
one  of  the  buildings  or  through  payroll  deduction  by  the  employers. 
Employers  can  also  be  encouraged  to  offer  a  small  subsidy  of  the  MBTA 
pass;  even  a  25%  subsidy  (less  than  $10  per  month)  is  very  effective  in 
increasing  transit  use. 


Encourage  Ridesharing 


In  the  Boston  region,  developers  and  employers  can  utilize  the 
services  of  CARAVAN,  the  regional  ridesharing  agency,  to  help  initi- 
ate ridesharing  programs,  including  carpools,  vanpools,  and  subscrip- 
tion bus  services.  One  particularly  effective  service  which  CARAVAN 
offers  is  assistance  to  new  tenants  in  solving  relocating  employees' 
commuting  problems.  This  service  can  be  utilized  by  the  developer 
during  the  leasing  process  to  help  market  the  space.  Once  employers 
are  located,  CARAVAN  will  help  them  implement  ridesharing  pro- 
grams and  form  employee  carpools.  The  State  has  several  funding 
programs  in  place  to  support  private  sector  efforts  as  well.  CARAVAN 
has  been  very  active  to  date  in  the  Longwood  Medical  Area  nearby. 


The  Ruggles  Center  developer  and  building  manager  can  also 
support  ridesharing  efforts  through  parking  pricing  and  supply 
management.  As  stated  below,  the  balance  between  employee  supply 
and  visitor  supply  must  be  carefully  worked  out  for  Ruggles  Center, 
since  100%  of  the  projected  parking  demand  cannot  be  met.  Reserving 
a  pool  of  monthly  spaces  for  carpools  and  vanpools,  perhaps  at  a 
slightly  reduced  rate,  is  one  way  to  help  insure  ridesharing  if  parking 
supply  is  short.  Pricing  of  the  visitor  supply  to  discourage  all-day 
parking  is  also  necessary. 


Flexible  Work  Hours 


Largely  beyond  the  control  of  the  project  developer  is  institu- 
tion of  flexible  working  hours,  in  other  words,  arrangements  whereby 
employees  can  vary  working  schedules  to  avoid  peak  demand  periods. 
The  receptivity  of  employers  to  these  types  of  programs  varies  by  the 
type  of  business.  Informally,  the  developer  can  distribute  information 
about  these  programs  to  prospective  tenants,  and  also  keep  track  of  the 
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working  hours  of  major  tenants  during  the  leasing  process  to  help 
coordinate  schedules,  if  possible. 

Transportation  One  key  to  successful  implementation  of  these  actions  is  an 

Coortdinator  active  effort  by  the  developer  to  incorporate  the  idea  of  demand 

management  into  project  marketing  and  leasing  in  a  very  positive  way. 
This  can  be  done  through  offering  the  services  of  a  transportation 
coordinator,  who  can  be  designated  from  the  existing  marketing  staff. 
This  individual  can  work  with  CARAVAN  to  learn  about  available 
programs,  prepare  the  required  promotional  materials,  and  launch 
ridesharing  and  transit  efforts  as  appropriate.  Once  the  project  is  fully 
tenanted,  the  function  can  be  carried  out  as  part  of  the  building 
management  on  an  ongoing  basis. 
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B.      Utilities 


Introduction 


The  Master  Plan  Design  substantially  reconfigures  the  land  use 
allocations  at  Ruggles  Center.  When  compared  with  the  Developer's 
Alternative  examined  in  the  Draft  Environmental  Impact  Report 
(DEIR),  office  space  is  reduced  almost  24  percent  and  retail  space  is 
increased  36  percent.  These  changes,  particularly  the  reduction  in 
office  space,  noticeably  alter  the  demand  for  utilities.  Thus,  a  new 
demand  analysis  for  the  project  was  performed. 

The  utility  demand  analysis  which  follows  shows  that  local 
area  supply  networks  are  adequate  to  handle  Ruggles  Center  demand 
for  water,  sewer  and  power  provided  that  conservation  practices  are 
observed. 


Project  Demand 


ss* 


Water 


The  demand  for  water  includes  water  needed  for  domestic  use 
and  for  make-up  water,  a  principal  component  of  the  air  condition- 
ing/heating system.  As  Table  II B-1  shows,  average  daily  air  condi- 
tioning make-up  water  and  domestic  water  were  estimated  sepa- 
rately for  each  building  and  each  major  land  use  within  a  building. 
Special  consideration  was  given  to  water  demands  generated  by  the 
restaurant,  bar  and  cafe  planned  for  Ruggles  Center.  Total  daily 
demand  for  water  at  Ruggles  Center  is  estimated  as  follows: 


Air  Conditioning  Make-Up  Water 

Domestic  Water 

Total 


102,490 
113.745 
216,235 


In  addition  to  average  daily  demand  for  water,  peak  water 
demand  was  also  estimated.  This  calculation  is  particularly  impor- 
tant to  ensure  that  system  capacity  within  Ruggles  Center  and  the 
local  supply  networks  can  handle  periods  of  peak  load.  Peak  water 
demand  was  estimated  only  for  domestic  water.  Estimates  of  air 
conditioning  make-up  water  take  into  account  variations  in  the  out- 
side temperature  but  are  not  dependent  on  the  number  of  users. 

Average  peak  domestic  water  use  for  Ruggles  Center  has  been 
estimated  using  a  saturation  population  projection  of  6,500.  This  pro- 
jection embodies  a  full  complement  of  employees,  hotel  guests,  con- 
ference attendees,  shoppers,  restaurant  clientele,  and  children  at  the 
day  care  drawing  on  the  system. 
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Peak  flow  is  dependent  on  the  size  of  the  population  served. 
The  greater  the  population,  the  lower  the  peaking  factor  (see  Figure  n 
B-1 .)  A  factor  of  4.1  has  been  used  to  determine  the  peak  demand  on 
the  water  system  at  Ruggles  Center.  Peak  usage  is  estimated  as 
follows: 


Parameter 

gcd 

scm 

Avg.  Daily  Demand 

216,235 

150.2 

Peak  Demand  @  4.1  Peaking  Factor 

568.845 

395.0 

Sanitary  Sewer 
and  Storm  Flow 


Waste  water  is  the  principal  discharge  into  the  sanitary  sewer 
system.  For  this  analysis,  it  is  assumed  that  much  of  the  air  condition- 
ing make-up  water  will  evaporate  in  cooling  towers.  Storm  runoff 
will  discharge  into  the  storm  drains  and  combined  sewers. 

Average  daily  sanitary  flows  are  a  function  of  water  usage  and 
shown  by  building  on  Table  II B-2.  Ruggles  Center  will  contribute  an 
average  of  98,640  gpd  to  the  sanitary  sewer  system.  Peak  sanitary  flow 
is  estimated  to  be  404,424  gpd.  Table  II B-3  shows  calculation  of  both 
peak  sanitary  and  storm  flows. 

Calculation  of  storm  flow  is  based  on  the  following  runoff 
assumptions:  (1)  landscaped  open  space  with  a  runoff  coefficient  of 
25  percent;  (2)  paved  open  space  with  a  90  percent  runoff  coefficient; 
and  (3)  the  building  footprint  with  a  95  percent  runoff  coefficient. 
Peak  storm  flow  is  estimated  to  be  approximately  22.78  cfs. 

Total  peak  storm  and  sanitary  flow  is  estimated  at  23.41  cfs. 


Electric  Power 


Overall  peak  demand  for  electric  power  is  6.7  megawatts  based 
on  estimates  shown  in  Table  II  B-4.  The  largest  electrical  demand 
comes  from  office  use.  With  the  reduction  of  office  space  in  the  Master 
Plan  Design,  peak  demand  estimates  are  notably  lower. 

Electric  power  demand  requirements  were  estimated  on  a 
gross  square  footage  using  the  following  generally  accepted  building 
design  criteria: 

—       All  electric  design  with  the  exception  of  gas  hot  water 
and  cooking  for  hotel; 
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Figure  II  B-1 
Water  and  Wastewater  Flow  Peaking  Factor 
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Table  II  B-2   Sewer  Demand  by  Building 


Parcel 

Land  Use 

Sanitary  Sewer 
(GPD 

18A 

Office 

Retail  (incl.  cafe) 

1 1 ,400 
6,780 

IBS 

Office 
Retail 
Day  Care 

16,860 
320 
160 

18C 

Hotel/Restaurant 
Retail  (incl.  bar) 

46,600 
5,685 

18D 

Office 
Retail 
Day  Care 

9,630 

90 

500 

18E 

Garage 
Retail 

45 
570 

Totals 

98,640 

Notes: 

1)  Office  square  fcx3tage  includes  lobby  ancJ  service  area. 

2)  All  storm  v  All  storm  water  will  discharge  to  street  sewer. 
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Table  11  B-3    Sanitary  Sewer  ancJ  Storm  Flows 


Land  Use 

Sq.  Footaqe 

Average  Daily 

Sanitary  Flow 

(GPD) 

Peak 

Sanitary  Flow 

(GPD) 

Office 

Retail 

Hotel/Restaurant 

Day  Care 

Garage 

Totals 

508.875 
34.400 

185,475 
13.200 

226.225 

968.175 

37.890 

13.445 

46.600 

660 

45 

98.640 

155.349 

55,125 

191.060 

2,706 

185 

404.424 

Storm  Flow                            Sq.  Footaqe 

Runoff  Factor 

Storm  Flow 
(CFS) 

Building  Footprint                        125.270 
Paved  Open  Space                      79.270 
Landscaped  Open  Space             1 8,000 

95% 
90% 
25% 

13.93 
8.32 
0.53 

Total  Storm  Flow                         222,540 
Peak  Sanitary  Sewer  Flow          222.540 

Total  Storm  and  Sanitary  Flow 

22.78 
0.63 

23.41 

Notes: 

1)  Office  space  includes  lobby  and  service  area. 

2)  Hotel/Restaurant  also  includes  lobby  in  Building  18C. 

3)  Sanitary  sewer  flow  assumes  that  much  of  air  conditioning  make-up  water 
evaporates  in  cooling  towers. 

4)  Peaking  factor  for  sanitary  discharge  is  estimated  at  4.1  times  average  daily  flows. 
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Table  II  B-4     Peak  Electric  Demand 


Basis 

Land  Use 

watts/sf 

Sq.  Footage 

Watts 

Megawatts 

Office 

10 

470,470 

4,704,700 

4.70 

Retail 

8 

34.400 

275,200 

0.28 

Day  Care 

8 

13,200 

105.600 

0.11 

Hotel/Restaurant 

6 

165,850 

995,100 

1.00 

Lobby/Service 

6 

58,030 

348,180 

0.35 

Garage 

1 

226,225 

226.225 

0.23 

Totals 

968,175 

6,655.005 

6.66 
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Table  II  B-5   Gas  Demand 


Parcel 

Land  Use 

Square 
Footage 

Gas 
(CFH) 

18A 

Office 

Retail  (incl.  cafe) 

155.625 
9.650 

3.000 
180 

18B 

Office 
Retail 
Day  Care 

224,850 
6,375 
3.200 

4,500 

150 

80 

18C 

Hotel/Restaurant 
Retail  (incl.  bar) 

199  Rooms 
5,200 

15,000 
100 

18D 

Office 
Retail 
Day  Care 

128.400 

1.800 

10,000 

2.500 

40 

270 

18E 

Garage 
Retail 

226.225 
1 1 .375 

225 

Totals 

968,175 

26,045 

Notes: 

1)  Gas  consumption  for  retail  areas  depends  on  tenant 
occupancy;  gas  for  cooking  to  be  provided  for  hotel. 

2)  Domestic  hot  water  for  office,  retail  and  day  care  will 
be  provided  by  local  electric  water  heaters;  for  the 
hotel,  hot  water  will  be  provided  by  central  gas  water 
heaters. 

3)  Office  sq.  footage  also  includes  lobby  and  service  areas. 
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Gas 


—  Office  space  at  1 0  watts/sf  with  moderate  computer  and 
equipment  use; 

—  Day  care  space  at  8  w/sf ; 

—  Retail  space  with  overhead  lighting  and  some  incandes- 
cent display  lighting  at  8  watts/sf; 

—  Hotel  space  at  6  watts/sf; 

—  Lobby/Service  space  at  6  watts/sf; 

—  Garage  space  at  1  watt/sf  (assume  325  sf/space). 

The  demand  for  gas  is  closely  connected  to  building  use.  Table 
II B-5  shows  estimates  of  peak  gas  use  for  each  of  the  five  buildings  at 
Ruggles  Center.  A  total  peak  load  of  26,045  cfh  is  estimated.  Vari- 
ations in  specific  building  uses  and  selection  of  heating  fuels  will 
influence  final  demand. 


Adequacy  of 
Supply  Networks 


Summary 


Water  Supply 


The  existing  BWSC  water  system  within  the  project  area  can 
meet  the  supply  demands  of  the  Master  Plan  Design.  Extension  of  a 
water  main  in  the  Columbus  Avenue  Extension  may  be  necessary  to 
provide  some  connections.  The  sewer  and  storm  drain  systems 
servicing  the  project  site  are  adequate.  The  Boston  Edison  Company 
has  plans  to  upgrade  the  electric  distribution  system  in  the  area  to 
meet  future  demands.  The  electrical  demand  for  the  project  can  be 
supplied  by  Boston  Edison  Company's  existing  13.8  kV  distribution 
system  and  converted  by  a  transformer  in  an  internal  vault  in  the 
building.  Upgrading  of  the  system,  however,  will  be  necessary  to 
meet  increasing  demands  as  the  Ruggles  Street  area  around  and 
adjacent  to  the  project  site  is  renovated /redeveloped.  The  gas  system 
is  considered  adequate  to  meet  the  estimated  project  requirements. 
The  Boston  Gas  Company,  however,  reserves  the  right  to  review  each 
connection  application  individually  and  will  generally  make  system 
adjustments  as  necessary. 

The  City  of  Boston,  as  well  as  other  metropolitan  area  commu- 
nities, obtains  its  water  from  the  Quabbin/Wachusetts  Reservoir 
System.  The  immediate  supply  point,  the  Norumbega  Reservoir,  is 
fed  by  the  Wachusetts  system.  This  system  is  the  largest  artificially 
created  drinking  water  supply  in  the  world.  The  system  has  a  safe 
daily  yield  capacity  of  300  million  gallons.  However,  the  current  total 
use  exceeds  320  million  gallons  per  day  (mgd),  a  shortfall  of  20  to  40 
mgd.  This  shortfall  is  expected  to  increase  in  the  future  to  more  than 
50  mgd  by  1993  unless  additional  supplies  are  found  or  conservation 
efforts  are  more  successful. 
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Water  for  consumption  and  fire  service  is  distributed  to  the 
project  location  by  the  Boston  Water  and  Sewer  Commission  (BWSC) 
via  their  Southern  Low  Service  mains.  Service  main  sizes  in  the  streets 
contiguous  to  the  project  site  are  indicated  on  the  system  map  shown 
as  Figure  n  B-2  —  Water  Service  System. 

The  low  service  systems  provide  sufficient  water  for  fire  fight- 
ing requirements.  Hydrant  tests  performed  in  the  vicinity  confirm  the 
availability  of  over  3,000  gpm  at  60  psi  from  the  low  pressure  service. 
These  quantities  are  sufficient  for  normal  fire  fighting  purposes. 

The  estimated  peak  water  demand  of  339.9  gpm  at  Ruggles 
Center  represents  less  than  20  percent  of  the  flow  available  at  a  fully 
opened  hydrant.  This  water  would  be  drawn  from  several  connec- 
tions to  the  various  low  service  mains  on  Tremont  Street,  Ruggles 
Street,  and  Columbus  Avenue.  In  this  manner,  pressure  drops  are 
spread  over  a  larger  portion  of  the  water  supply  system.  No  percep- 
tible impacts  are  to  be  expected. 

Additional  hydrant  tests  will  be  performed  to  verify  the 
integrity  of  the  water  supply  system  at  the  site  itself  as  the  project 
proceeds  in  design. 

The  estimated  216,235  gpd  water  usage  would  increase  the 
demand  on  the  Quabbin  Reservoir  by  approximately  .07  percent. 
Some  of  this  water  demand  would  be  shifted  from  other  areas  within 
the  MWRA  water  supply  service  area.  In  general,  the  proposed 
development  will  only  minimally  affect  the  demand  for  water.  The 
project  proponent,  however,  recognizing  that  the  safe  yield  of  the 
Quabbin  Reservoir  is  already  exceeded,  will  incorporate  into  the 
design  water  conserving  facilities  to  ensure  efficient  use  of  water. 

Sanitary  Sewers  and  Ruggles  Center  will  be  served  by  sanitary  sewers,  storm  drains. 

Storm  Flow  and  combined  sewers  owned  and  maintained  by  the  Boston  Water 

Capacity  and  Sewer  Commission  (BWSC.)    These  sanitary  and  storm  sewers 

are  part  of  Drainage  Area  D-16  as  described  in  the  recently  completed 
Boston  Wastewater  Facilities  Plan  (Metcalf  &  Eddy,  1985).  A  sewer 
system  map  is  shown  as  Figure  II  B-3.  Table  II  B-6  evaluates  the 
capacity  of  the  sewer  system  in  the  project  area. 

Future  sanitary  flows  from  the  site  will  be  collected  by  10-inch, 
12-inch,  and  15-inch  sewers  with  capacities  from  3  to  4  cubic  feet  per 
second  (cfs)  located  in  Tremont  Street  and  Columbus  Avenue.  All 
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sanitary  flows  will  discharge  to  the  24  inch  x  36  inch  brick  sewer  in 
Ruggles  Street,  south  of  Tremont  Street,  with  a  capacity  of  approxi- 
mately 13  cfs.  This  sewer  connects  to  the  Stony  Brook  Interceptor  at 
Ruggles  and  Hampshire  Street.  The  capacity  of  the  Interceptor  is  in 
excess  of  60  cfs. 

Existing  capacity  is  nearly  three  times  the  existing  demand  on 
the  Stony  Brook  Interceptor.  Based  on  a  limited  physical  inspection, 
the  Stony  Brook  Interceptor  appears  to  be  in  good  structural  condi- 
tion. Little  or  no  sediment  and  infiltration  problems  exist  (Metcalf  & 
Eddy,  1985). 

Upstream,  at  Whittier  Street  and  Tremont  Street,  overflows 
from  the  Stony  Brook  Interceptor  are  discharged  to  the  Old  Stony 
Brook  Conduit  and  thence  to  the  Stony  Brook  Foul  Flow  Channels. 
Although  such  overflows  are  intended  to  occur  only  during  wet 
weather  conditions,  it  has  been  reported  that  overflows  also  occur 
during  dry  weather  at  this  location.  This  situation  has  been  attributed 
to  a  malfunctioning  regulator  (Metcalf  &  Eddy,  1985).  The  capacity  of 
these  conduits  is  approximately  600  cfs. 

The  MWRA  recently  has  begun  a  major  upgrading  of  the  Deer 
Island  Treatment  Plant,  which  will  increase  its  capacity  to  1,273  mgd 
and  provide  secondary  treatment  to  the  wastewater.  With  the  com- 
pletion of  this  project,  scheduled  for  1999,  dry  weather  discharges  to 
the  Harbor  will  be  eliminated  and  wet  weather  discharges  will  be 
substantially  reduced,  resulting  in  improved  water  quality. 

Peak  project-generated  sanitary  discharges  to  the  Stony  Brook 
Interceptor  system  of  approximately  .6  cubic  feet  per  second  consti- 
tutes less  than  three  percent  of  the  system's  current  peak  flow.  Even 
with  these  new  peak  flows,  the  system  would  continue  to  have  a  high 
reserve  capacity  of  nearly  40  cfs.  The  contribution  of  the  site's  flows  to 
the  downstream  facilities,  including  combined  overflows,  is  thus 
considered  minor.  Nevertheless,  the  project  proponent  will  moderate 
sewer  flows  by  implementing  and  using  water  conserving  facilities 
and  practices  required  by  the  Massachusetts  Plumbing  Code  and 
other  design  elements. 

During  high  volume  wet  weather  flows,  when  branch  sewers 
carrying  flows  to  the  Stoney  Brook  interceptor  exceed  the  interceptors 
carrying  capacity,  flows  overflow  into  the  Old  Stoney  Brook  Conduit. 
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Table  II  B-6      Ruggles  Center  Sewer  Capacity  Evaluation 


Segment 

Segment 

Segment 

Segment  Size 

Length 

Slope 

Capacity 

MH-MH 

Street  Name 

(inches) 

(feet) 

(ft/ft) 

(cfs) 

234-231 

Columbus  Ave  Ext. 

18 

250 

0.00348 

5.37 

231-230 

Columbus  Ave  Ext. 

18 

160 

0.01606 

11.55 

230-258 

Plaza  Area 

36 

200 

0.0055 

42.87 

258-257 

Tremont  St. 

36 

100 

0.005 

40.87 

257-134 

Tremont  St. 

36 

80 

0.0125 

64.63 

134-136* 

Ruggles  St. 

24X36 

440 

0.00182 

13.78 

136-RE137* 

Ruggles  St. 

24X36 

50 

0.0076 

28.33 

RE1 77-294* 

Stony  Brook  Inter. 

54X56 

410 

0.00136 

39.51 

294-295* 

Stony  Brook  Inter. 

54X56 

440 

0.00136 

39,51 

295-296* 

Stony  Brook  Inter. 

54X56 

435 

0.00149 

40.89 

296-298* 

Stony  Brook  Inter. 

54X56 

180 

0.00066 

27.94 

298-302* 

Stony  Brook  Inter. 

54X56 

270 

0,00192 

46.03 

302-308* 

Stony  Brook/ 
Boston  Main  Inter. 

54X56 

415 

0.01019 

106.64 

256-WK254 

Tremont  St. 

10 

210 

0.02619 

3.07 

NOTES: 

*     Combined  sewer  segments. 

1 .  Manhole  identification  numbers,  sewer  sizes,  invert  elevations  and  segment  lengths  taken 
from  BWSC  Wastewater  System  Map,  No  201. 

2.  Capacity  calculated  using  Mannings  equation  with  a  coefficient  of  roughness  of  0.01 5  (fair 
condition  brick  or  concrete). 

3.  Area  determined  by  Area  =  0.510  (Depth)squared. 
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The  Old  Stoney  Brook  Conduit  carries  this  overflow  volume  to  the 
Muddy  River  Gatehouse  to  meet  the  Foul  Flow  Charinels  thence 
forward  to  the  Boston  Marginal  Conduit. 

The  BMC,  which  is  an  MWRA  facility,  begins  at  the  gatehouse 
adjacent  to  the  Muddy  River,  west  of  Massachusetts  Avenue  and 
extends  along  the  Charles  River  Basin,  generally  along  the  alignment 
of  Storrow  Drive.  The  BMC  collects  excess  wet  weather  overflows 
from  combined  sewer  systems  which  previously  entered  the  Charles 
River.  These  flows  are  carried  by  the  BMC  along  the  Storrow  Drive 
alignment  to  north  of  Leverett  Circle  where  it  turns  and  extends  under 
the  Charles  River  to  the  Charles  River  Estuary  Pollution  Control 
Facility  (CREPCF)  near  the  left  bank  of  the  river.  This  facility  also 
receives  excess  flows  from  the  Cambridge  Marginal  Conduit  and 
other  combined  sewer  systems  in  Cambridge,  Charlestown  and 
Somerville.  The  CREPCF  stores  the  excess  wet  weather  flows  in  large 
underground  tanks.  A  pumping  station  within  the  facility  pumps 
these  flows  into  the  North  Metropolitan  System  at  a  controlled  rate. 
When  flows  are  greater  than  the  pump  rate  and  the  holding  capacity 
of  the  facility  is  reached,  a  large  pumping  station  within  the  facility  is 
activated  and  the  excess  flows  are  discharged  through  a  force  main  to 
discharge  points  downstream  of  the  Charles  River  Dam.  The  dis- 
charge from  the  smaller  pump  station  flows  by  gravity  to  the  Alford 
Street  pump  station  where  it  is  lifted  and  flows  by  way  of  the  Chelsea 
Creek  Headworks  and  the  North  Metropolitan  Relief  Tunnel  to  the 
Deer  Island  Wastewater  Treatment  facility. 

The  BMC  is  designed  to  overflow  through  structures  located  in 
the  Charles  River  Basin  during  extreme  wet  weather  flows.  MWRA 
personnel  have  stated  that  their  ongoing  combined  sewer  overflow 
(CSO)  study  has  shown  no  incidents  of  overflow  from  any  of  the 
structures  other  than  the  one  located  directly  at  the  Muddy  River. 
Their  studies  have  not  yet  proceeded  far  enough  to  determine  whether 
the  flows  at  the  location  are  overflows  from  the  BMC  or  direct 
discharge  of  Muddy  River  flows  into  the  Charles  River. 

Electric  Power  The  capacity  to  generate  power  exists  at  Boston  Edison 

Capacity  Company's  three  plants:  Mystic  Station  in  Everett  (oil  and  gas);  the 

New  Boston  Station  in  South  Boston  (oil  and  gas);  and  the  Pilgrim 
Nuclear  Power  Plant  in  Plymouth.  Power  is  supplied  to  the  Boston 
vicinity  via  115  kV  and  the  345  kV  transmission  systems.  Bulk 
substations  transform  this  power  for  13.8  kV  and  4  kV  distribution 
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systems.  Additional  power  may  be  drawn  from  the  Northeast  power 
grid.  Grid  power  is  produced  by  oil,  gas,  coal,  nuclear,  and  hydroelec- 
tric stations.  The  total  peak  connected  capacity  of  the  Mystic,  South 
Boston,  and  Pilgrim  power  plants  is  2,823  megawatts. 

The  area  in  the  vicinity  of  Ruggles  Center  is  serviced  by  the 
Boston  Edison  Company  Substation  No.  318,  located  at  73  West 
Canton  St.,  in  the  South  End.  This  substation  currently  transforms 
three  13.8  kV  lines  at  7,000  kVA  each  to  thirteen  4  kV  lines  at  3,200  to 
4,000  kVA  each.  These  radially  supply  the  vicinity  with  single-phase, 
three-wire,  120V/240V  service  (Silvia,  1986). 

During  the  past  decade,  the  project  area  has  experienced 
increased  housing  renovations.  The  existing  oil,  gas,  and  coal  heating 
equipment  often  has  been  replaced  with  electric  heating  systems.  A 
tenfold  increase  in  power  requirements  for  these  homes  has  required 
continuous  upgrading  of  the  local  distribution  system. 

To  maintain  sufficient  excess  capacity  and  accommodate  an- 
ticipated growth  in  electrical  demand,  increases  in  capacity  have  been 
programmed  by  the  Boston  Edison  Company,  To  incorporate  some 
redundancy  into  the  radial  distribution  system,  it  is  currently  being 
converted  to  a  three  phase,  four- wire,  120V /208V  service.  This  will 
allow  for  future  conversion  to  a  networked  grid  system  (such  as  in 
downtown  Boston)  where  the  failure  of  a  given  transformer  is  ab- 
sorbed by  other  transformers  without  affecting  customers. 

Increases  in  capacity  will  be  achieved  through  the  addition  of 
one  13.8  kV  feed  line  from  Substation  323  and  five  13.8  kV  feed  lines 
(7,000  kVA  each)  from  Substation  52  to  Substation  318.  A  new 
substation  is  also  being  planned  to  support  continuing  development 
in  this  area. 

The  projected  peak  electric  loads  for  Ruggles  Center  are  ex- 
pected to  generate  an  additional  demand  of  6.7  megawatts.  This 
increase  in  demand  represents  a  small  increase  in  peak  demand  and 
is  well  within  the  system  capacity  of  2,823  Mw.  The  project  propo- 
nent, nonetheless,  will  install  energy  efficient  equipment  and  fixtures 
to  minimize  electric  demand. 

Backup  capacity  will  conform  to  code  requirements.  On-site 
emergency  generators  will  be  installed  to  assure  life  safety  in  the 
buildings. 
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Gas  Distribution 
and  Supply 


The  degree  to  which  upgrading  is  necessary  and  the  schedule 
for  implementation  of  these  improvements  will  be  determined  by  the 
Boston  Edison  Company.  Boston  Edison  will  base  these  on  the 
requirements  and  implementation  schedules  for  area  projects  and 
projected  increases  in  demand  due  to  residential  conversions. 

Natural  gas  is  supplied  to  the  Boston  Gas  Company  distribu- 
tion network  through  three  plants:  the  Everett  Plant,  the  Commercial 
Point  Plant  in  Dorchester,  and  the  Wellesley  Meter  Station.  In  the 
project  vicinity,  gas  is  distributed  by  gas  mains  located  in  the  public 
ways  adjacent  to  the  site  as  follows: 


Installation 

Str?9t 

Size 

Date 

Tremont  Street 

12  inch 

1982 

Ruggles  Street 

12  inch 

1985 

Melnea  Cass  Blvd 

8  inch 

1979 

Supplies  of  natural  gas  appear  to  be  adequate  and  sufficient 
Final  determination  on  the  specific  adequacy  of  the  local  distribution 
network  will  be  made  by  Boston  Gas  at  the  time  of  application.  The 
level  of  projected  gas  usage  by  the  project  is  not  anticipated  to 
adversely  impact  either  the  gas  supply  or  distribution  systems.  All 
modifications  to  the  gas  distribution  system  that  may  be  required  will 
be  done  by  the  Boston  Gas  Company,  subject  to  reimbursement  by  the 
developer. 


Mitigation  Measures 
Conservation 

Energy  Efficient 
Appliances 

Strict  Observance  of 
Water  Conservation 


Ruggles  Center  will  use  energy  efficient  appliances  and  fix- 
tures that  meet  or  exceed  the  requirements  set  by  the  Boston  Redevel- 
opment Authority  (BRA)  and  the  Massachusetts  Building  Code. 
These  will  limit  the  increased  demand  on  energy  supplies  and  distri- 
bution networks. 

The  amount  of  additional  water  required  to  satisfy  the  proposed 
development  will  be  kept  to  the  minimum  amount  possible.  To  assure 
this,  Ruggles  Center  will  comply  strictly  with  the  Commonwealth  of 
Massachusetts  Plumbing  Code  with  respect  to  low  flow  plumbing 
fixtures.  In  addition,  the  project  design  will  incorporate  the  latest 
possible  facilities  to  ensure  efficient  use  of  water  in  areas  such  as: 
interior  and  exterior  irrigation  devices,  use  of  fountains,  water  coolers 
and  water  flow  devices. 
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Sanitary  Flows 

Reduction  of 
Sewer  Overflows 


The  MWRA  is  presently  preparing  a  study  of  the  combined 
sewer  overflow  (CSO)  system  that  will  make  recommendations  on 
methods  for  eliminating  or  minimizing  the  impact  of  CSCs  on  the 
water  quality  of  receiving  waters.  A  draft  version  of  this  report  is  due 
to  be  made  available  in  January,  1990  with  the  final  report  filed  in  mid- 
1990.  Until  such  time  as  the  recommendations  of  that  report  are 
known,  both  the  MWRA  and  BWSC  have  agreed  that  the  best  available 
method  of  reducing  the  CSO  impact  on  receiving  waters  is  to  minimize 
the  volume  of  sanitary  flow  exposed  to  overflow  conditions  by  separa- 
tion of  dry  and  wet  weather  flows  and  by  the  use  of  water  conservation 
measures  to  reduce  the  volume  of  sanitary  flows  generated. 


The  sewer  system  servicing  the  proposed  site  area  was  recon- 
structed, to  a  large  extent,  during  the  Southwest  Corridor  Project 
construction.  The  local  systems  to  which  the  project  flows  will  be  dis- 
charged have  been  separated.  Ruggles  Center  will  moderate  sewer 
flows  by  implementing  and  using  water  conserving  facilities  and 
practices  required  by  the  Massachusetts  Plumbing  Code  and  other 
design  elements. 


Access  to 
Water  Mains  and 
Drainage  Tunnels 


The  developer  will  be  preparing  a  water  and  sewer  site  plan 
during  the  design  phase  which  will  detail  the  physical  relationship  of 
project  elements  to  existing  water  and  sewer  facilities,  the  project  serv- 
ice connections,  projected  flows  at  each  location  and  other  pertinent 
design  information.  These  plans  will  be  submitted  to  both  the  MWRA 
and  BWSC  for  approval  prior  to  the  issuance  of  service  connection 
permits  by  DEP. 

The  southwest  corner  of  the  site  (at  the  comer  of  Ruggles  and 
Tremont  Streets)  is  traversed  by  a  50  foot  wide  easement.  This 
easement  contains  the  10  foot  wide  Boston  Main  Drainage  Tunnel, 
currently  under  the  jurisdiction  of  the  MWRA.  The  tunnel,  which  is 
located  within  bedrock  approximately  300  feet  underground,  carries 
effluent  from  the  Ward  Street  Head  works  to  the  Deer  Island  Treatment 
Plant.  The  proposed  building  has  been  designed  to  cover  this  easement 
at  ground  level.  The  developer  will  coordinate  closely  with  the  MWRA 
on  this  and  all  building  design  which  may  involve  impact  on  water 
mains  and  drainage  tunnels. 

Where  construction  over,  or  adjacent  to,  sewers,  drains  or  water 
mains  is  planned,  relocation  of  or  access  to  these  lines  for  repair  and 
maintenance  will  be  provided  by  the  developer  in  accordance  with  the 
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requirements  of  and  subject  to  the  approval  of  the  appropriate  agency, 
BWSC  or  ^fWRA. 
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C.    Visual  Quality,  Massing,  and  Shadows 


Introduction 


The  proposed  Ruggles  Center  will  be  the  first  commercial  devel- 
opment completed  along  the  Southwest  Corridor.  As  such,  its  impact 
on  the  neighborhood  is  significant  and  will  set  the  tone  for  other 
developments  which  follow.  Already,  the  design  of  Ruggles  Center  has 
imdergone  many  iterations  to  better  integrate  the  buildings  with  the 
neighborhood  and  reduce  shadow  impacts.  The  Master  Plan  Design 
embodies  several  changes  which  will  have  a  direct  and  positive  impact 
on  visual  quality,  massing  and  shadows.  These  changes  include: 

Reduction  in  overall  developed  square  footage  and  build- 
ing mass; 

A  1  1/2  story  reduction  in  the  lowrise  portion  of  Building  3 
nearthe  Ruggles  Station  Park,  resulting  in  reduced  morn- 
ing shadows  on  the  park  and  playground  area; 

Setback  from  Ruggles  Street  of  upper  two  floors  of  the 
Building  4  facade,  especially  at  the  corners,  resulting  in 
reduced  morning  shadows  on  the  Southwest  Corridor 
Park  and  Ruggles  Street. 

The  sections  which  follow  provide  a  picture  of  the  existing 
neighborhood  and  analyze  how  Ruggles  Center  will  shape  the  urban 
space  around  Ruggles  Street  Station. 


Visual  Character 
of  the  Area 


The  project  site  is  located  in  an  area  dominated  by  the  Southwest 
Corridor  mass  transit  system  and  the  convergence  of  several  wide, 
heavily  traveled  streets  (Tremont,  Columbus  Ave.,  Ruggles,  and  Melnea 
Cass).  A  sense  of  openness  predominates  with  broad  northerly  views 
to  the  Boston  skyline  and  southwesterly  views  towards  the  hills  of 
Roxbury.  The  buildings  in  the  vicinity  are  generally  less  than  eight 
stories  in  height.  The  large  amount  of  vacant  land  contributes  to  a  lack 
of  urban  definition  in  the  area. 

Figure  n  C-1,  an  aerial  photo,  shows  current  building  and  road- 
way patterns  and  the  Boston  skyline  in  the  background.  Across  Tre- 
mont Street  is  the  Whittier  Street  Housing  Project,  a  four  to  eight  story 
complex.  North  of  the  project,  but  set  back  from  Tremont  Street,  is  the 
St.  Francis  De  Sales  Church,  which  has  a  3-story  base  and  a  steeple  rising 
to  approximately  100  feet.  The  church  is  an  important  neighborhood 
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Figure  II  C-1 
Aerial  View  of  Ruggles  Center  Site  and  Environs 


II  C-2  Visual  Quality,  Massing,  and  Shadows 


landmark.  There  are  vacant  redevelopment  parcels  at  the  intersections 
of  Whittier  Street-Tremont  Street  and  Melnea  Cass  Boulevard-Tremont 
Street.  The  Madison  Park  High  School  and  Hubert  Humphrey  Occupa- 
tional Resource  Center  complex  is  the  3  story  structure  in  the  immediate 
right  foreground  of  the  photograph. 

Directly  north  of  the  site  is  Northeastern  University  and  several 
commercial  establishments.  Ruggles  Street  Station,  with  its  low  rise 
canopy  spanning  the  rail  lines,  links  the  center  of  the  project  site  to  the 
Northeastern  campus.  Most  of  the  campus  buildings  are  four  to  six 
stories  in  height  and  substantially  hidden  from  view  by  the  Ruggles 
Street  Station  and  the  walls  that  run  along  both  sides  of  the  tracks. 
Northeast  of  the  site,  along  the  Southwest  Corridor,  a  6-level  parking 
garage  has  been  constructed  by  the  university.  The  area  directly  adjacent 
to  the  garage  (Parcel  17X)  is  currently  used  for  surface  parking.  Along 
Tremont  Street  is  a  long  8-story  apartment  building  (Roxse  Homes). 

The  Mission  Hill  Extension  public  housing  project  is  a  develop- 
ment of  mid-rise  (8-story)  apartment  buildings  located  west  of  Ruggles 
Center  (left  foreground  of  the  photograph).  The  buildings  are  partially 
visible  from  the  project  site.  Directly  across  from  the  Ruggles  Center 
parcel  at  the  intersection  of  Ruggles  and  Tremont  Streets,  is  Parcel  22,  a 
future  site  for  4-  to  6-story  housing.  The  Southwest  Corridor  Park  is 
northwest  of  Parcel  22  adjacent  to  the  transit  line. 


Project  Design 
Principles 


The  basic  design  concept  of  Ruggles  Center  is  the  creation  of  a 
new  center  of  urban  activity.  The  occurrence  of  major  roadway 
intersections,  direct  access  to  the  transit  system,  close  proximity  to  area 
institutions  and  the  Southwest  Corridor  Park  system  combine  to  create 
an  excellent  opportunity  for  neighborhood  revitalization  and  new 
commercial  development. 

The  Master  Plan  Design  proposes  the  phased  construction  of  a 
five  building  complex  which  relates  to  the  character  of  the  existing 
neighborhood.  Medium  height  buildings  at  9  to  15  stories  (approxi- 
mately 140-195  feet  total  building  height)  are  proposed  with  lowrise 
elements  and  other  massing  articulations  to  relate  to  nearby  structures. 
The  primary  organizing  element  for  situating  buildings  on  the  site  is  a 
central  pedestrian  plaza  connected  to  the  Southwest  Corridor  Park.  The 
plaza  will  be  on  axis  with  the  entry  portal  at  Ruggles  Station  and  will 
open  onto  Tremont  Street  at  the  other  end.  This  125  feet  wide  by  250  feet 
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Massing 


long  plaza  will  be  extensively  landscaped  and  serve  as  the  center  of 
pedestrian  activity  on  the  site.  Retail  stores  and  office  lobbies  at  ground 
level  will  provide  multiple  points  of  entry  and  enliven  street  edges. 

The  height  and  massing  rationale  for  the  Master  Plan  Design  is 
based  on  the  logic  of  distributing  building  bulk  that  is  compatible  with 
buildings  in  the  area.  Through  the  placement  of  setbacks  and  other 
prominent  building  components,  a  stepped  configuration  of  individual 
building  elements  helps  to  define  the  plaza  as  the  'center  of  gravity  for 
the  site. 


View  Corridors 


Although  higher  than  other  buildings  in  the  area,  Ruggles  Center 
is  well  within  the  overall  height  guidelines  established  for  the  site  by  the 
Boston  Redevelopment  Authority.  The  lower  building  elements  and 
implied  building  bases  were  restricted  to  a  lowrise  zone  (40-70  feet)  that 
provides  necessary  scaling  elements,  creates  transitions  to  taller  masses 
and  relates  to  similar  components  of  other  buildings  in  the  area.  Promi- 
nent building  components  such  as  rounded  corners,  setbacks  and  other 
massing  articulations  were  conspicuously  located  to  take  advantage  of 
key  view  corridors  and  comer  vantage  points. 

View  corridors,  views  from  distant  points  and  perception  from 
the  person-on-the-street  point  of  view  were  of  considerable  importance 
in  determining  the  site  layout,  massing  concept  and  architectural  char- 
acter for  the  Master  Plan  Design.  Both  the  north  and  south  Tremont 
Street  approaches  were  regarded  as  primary  vantage  points  for  pedes- 
trians and  motorists.  Buildings  were  situated  next  to  the  property  line 
to  address  the  street  in  a  "traditional  Boston"  manner  and  define  a  street 
wall  where  currently  none  exists.  From  the  Melnea  Cass  Boulevard 
approach,  the  overall  scale  and  character  of  the  proposed  project  is 
revealed  from  an  angular  view-point  which  allows  for  identification  of 
each  individual  building  element.  The  Melnea  Cass  Boulevard /Tre- 
mont Street  intersection  was  considered  for  its  high  visibility  and  is 
accentuated  with  an  octagonal  massing  element  at  the  corner  of  the  first 
building.  Even  though  Columbus  Avenue  terminates  at  the  project  site, 
the  long  view  is  interrupted  by  a  bend  in  the  street  six  blocks  to  the  north. 
However,  provision  for  a  fitting  visual  terminus  is  realized  in  the  12- 
story  curved,  rear  corner  of  the  hotel  building.  This  comer  also  "marks' 
the  site  from  vantage  points  west  of  the  site.  Since  the  entry  portal  to 
Ruggles  Station  has  become  a  visual  landmark  in  the  area,  it  was 
considered  too  prominent  to  be  obscured  by  new  buildings.    The 
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Architectural  Character 
Building  Materials 
Facade  Articulation 


creation  of  the  linear  plaza  opening  onto  Tremont  Street  allows  for  direct 
visual  access  to  the  station  entry  to  be  maintained. 

The  Master  Plan  Design  proposes  a  five-building  complex  on  the 
project  site  intended  as  a  multi-phase  development.  As  such,  considera- 
tion was  given  to  establishing  a  framework  or  set  of  design  guidelines 
which  would  define  the  character  of  each  successive  building  element. 
Also,  since  each  building  would  likely  be  designed  by  a  different 
architect,  the  flexibility  of  these  guidelines  would  allow  for  individual 
building  statements  while  maintaining  a  sense  of  cohesiveness  and  a 
unified  whole. 

In  keeping  with  the  materials  of  "traditional  Boston"  buildings 
and  neighboring  buildings,  the  predominant  exterior  cladding  will  be 
brick  in  various  shades  and  colors.  Several  buildings  will  incorporate 
precast  concrete  panels  at  the  lower  levels  for  accent  purposes  and  to 
help  define  the  building  bases.  Pre-cast  concrete  will  also  be  used 
together  with  brick  at  upper  levels  for  detailing  around  windows  and 
accenting  wall  surfaces.  Window  units  will  be  a  combination  of  tinted 
spandrel  and  vision  glass  set  in  painted  aluminum  frames. 


Massing  Analysis 


:i^j'SSSSJSSSSSi!iSSS!S5S5SSSSS^ 


View  A 
Tremont  Street 


To  better  understand  how  Ruggles  Center  will  change  the  visual 
character  of  the  area,  schematic  drawings,  showing  the  mass,  height  and 
scale  of  the  proposed  buildings,  were  superimposed  on  photographs  of 
the  existing  site.  Three  viewpoints,  considered  important  pedestrian 
and  vehicular  approaches,  were  selected  for  analysis.  See  Figure  II C-4. 

View  A  —  Tremont  Street  approaching  northeast  from 
Roxbury  Crossing. 

View  B  —  Melnea  Cass  Boulevard  looking  northwest  at 
Ruggles  Center. 

View  C  —  Columbus  Avenue  approaching  from  Boston 
looking  west. 

The  discussion  which  follows  reviews  the  visual  impacts  of  Ruggles 
Center  from  these  perspectives. 

Figure  U  C-5  shows  the  existing  view  of  the  project  site  taken  from 
the  south  side  of  Tremont  Street  looking  east.  From  this  vantage  point. 
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Figure  II  C-4 
Viewing  Locations  For  Visual  Analysis 
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Figure  II  C-5:    View  A  -  Tremont  Street:  Existing  Condition 


Prudential   Bidg. 


Hancock   Tower 


Whittier    St.  Housing 


Figure  II  C-6:   View  A  -  Tremont  Street:  Master  Plan  Design 
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the  Boston  skyline  is  clearly  visible  in  the  background  with  the  Pruden- 
tial Center  Tower  (to  the  left)  and  the  John  Hancock  Tower  (in  the  center) 
as  the  dominant  features.  The  Southwest  Corridor  Park  leading  to  the 
Ruggles  Street  Station  is  visible  in  the  middle  left  portion  of  the  photo. 
Across  Tremont  Street,  the  Whittier  Street  Public  Housing  project  is  a 
dominant  feature  on  the  right  side  of  the  photo,  with  the  St.  Frands  De 
Sales  Church  spire  rising  in  the  background. 

In  Figure  11  C-6,  Ruggles  Center  buildings,  varying  in  height 
from  9-  to  15-  stories,  partially  obscure  long  views  to  the  distant  Boston 
skyline.  From  this  viewpoint,  only  the  Hancock  Tower,  located  in  Back 
Bay,  will  not  be  visible  from  Tremont  Street  on  approach  from  the 
southwest.  Other  visual  markers,  such  as  the  Prudential  Building, 
Federal  Reserve  Building,  and  Financial  District,  remain  in  view  and 
give  orientation  clues  from  ground-level.  The  varied  height  of  the 
buildings  as  they  front  along  Tremont  Street  and  the  prominent  massing 
gestures  along  the  south  face  of  the  9-story  building  at  Ruggles  Street 
(large  curved  setback  at  top  of  building  and  2-story  arcade)  combine  to 
relate  Ruggles  Center  to  nearby  existing  buildings  and  future  lowrise 
development  in  the  area.  The  existing  Tremont  Street  view  corridor  to 
downtown  will  be  enhanced  with  the  addition  of  the  "street  wall"  that 
is  formed  by  the  Ruggles  Center  buildings. 

View  B  This  view  is  taken  from  the  center  traffic  island  of  Melnea  Cass 

Melnea  Cass  Blvd.  Boulevard  looking  northwest  toward  the  project  site.  In  the  photo- 

graph of  existing  conditions  (Figure  II  C-7),  the  Ruggles  Street  Station 
concourse  and  south  entry  area  are  clearly  evident.  The  entry  is  a  major 
destination  point  which  is  marked  by  a  large  portal  to  the  station. 
Existing  street  trees  on  either  side  of  the  roadway  screen  views  to  the 
Mission  Hill  Extension  Housing  on  the  left  of  the  photo  and  St.  Cyprian's 
Church  on  the  right  of  the  photo. 

Because  Melnea  Cass  Boulevard  is  used  as  a  principal  approach 
to  the  new  Ruggles  Center,  this  view  provides  the  primary  vantage 
point  to  see  the  project  in  its  entirety.  Figure  II  C-8  shows  that  the 
apparent  mass  of  the  buildings  is  reduced  by  the  varying  heights  of 
individual  building  elements  (varying  from  140  to  195  feet).  Pedestri- 
ans and  motorists  will  be  able  to  discern  the  hierarchy  of  the  buildings 
and  see  the  organizational  layout  of  buildings  stepping  up  to  frame  the 
public  plaza.  Distinct  architectural  and  massing  elements  such  as  the  ar- 
ticulated corner  of  the  Tremont /Melnea  Cass  9-story  building  and  the 
setbacks  at  building  tops  signify  the  importance  of  this  approach.  From 
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Figure  II  C-7:   View  B  -  Melnea  Cass  Boulevard:  Existing  Condition 


Ruggles   St.   Station 
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Figure  II  C-8:   View  B  -  Melnea  Cass  Boulevard:  Master  Plan  Design 
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Ruggles  St.  Station 


Figure  II  C-9:   View  C  -  Columbus  Avenue:  Existing  Condition 


Figure  II  C-10:    View  C  -  Columbus  Avenue:  Master  Plan  Design 
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ViewC 
Columbus  Avenue 


this  view,  the  buildings  will  completely  obscure  visual  access  to  the 
main  entry  of  Ruggles  Station. 

This  view  is  taken  from  the  north  side  of  Columbus  Avenue 
looking  west  toward  the  project  site.  From  this  location,  even  under 
existing  conditions,  distant  views  are  not  well  defined.  (See  Figure  II C- 
9.)  The  Ruggles  Street  Station  is  clearly  evident  in  the  right  of  the  photo. 
The  left  foreground  shows  the  edges  of  existing  3-  to  4-  story  brick 
structures  which  are  typical  of  this  area.  The  right  foreground  is 
dominated  by  the  street  improvements  and  sidewalk  area  adjacent  to 
Northeastern  University  parking  lots. 

From  Columbus  Avenue,  the  Master  Plan  Design  establishes  a 
strong  sense  of  street  enclosure  or  "street  wall"  through  building  mass 
and  the  use  of  parallel  buildings  facades  that  vary  in  height.  The  12- 
story,  curved  rear  comer  of  the  hotel  building  becomes  a  focal  point  in 
the  view  allowing  more  distant  views  of  the  Southwest  Corridor  Park  to 
serve  as  a  backdrop.  Ruggles  Street  Station  is  mostly  obscured  from  this 
vantage  point.  (See  Figure  II  C-10.) 


Shadow  Analysis 
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To  determine  the  net  new  shadows  generated  by  the  proposed 
Master  Plan  Design,  the  shadow  impact  of  all  buildings  in  Ruggles 
Center  was  compared  to  shadows  which  are  currently  cast  by  existing 
buildings  in  the  area  of  the  project  site.  This  comparison  was  made  for 
shadows  cast  at  9  AM,  12  Noon  and  3  PM  on  the  following  dates:  March 
21,  June  21,  September  21  and  December  21.  These  dates  represent  the 
winter  solstice  when  the  sun  is  the  lowest  and  the  shadows  greatest;  the 
spring  and  autumn  equinoxes  and  the  summer  solstice  when  the  sun  is 
highest  and  the  shadows  minimized.  These  dates  bracket  the  extremes 
of  the  sun's  movement. 

The  net  new  shadow  is  defined  as  the  area  previously  not  in 
shadow  that  would  become  shaded  as  a  result  of  the  height  and  massing 
characteristics  of  the  proposed  Master  Plan.  Each  of  the  accompanying 
diagrams  shows  the  outline  of  the  shadows  produced  by  the  proposed 
buildings,  and  within  the  area  of  shadow,  differentiates  between  exist- 
ing shadows  (light  grey  shading)  and  net  new  shadows  (darker  grey 
shading).  Building  footprints  are  shown  in  solid  black.  Only  existing 
shadow  conditions  that  fall  within  the  shadow  range  of  the  proposed 
buildings  are  shown;  other  buildings  are  too  far  away  to  have  a  shadow 
impact.  Consistent  with  established  practice,  the  ground  plane  shadows 
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Ruggles  Street  Station 


focus  on  conditions  at  the  ground  and  street  levels  and  are  not  intended 
to  address  shadows  which  fall  upon  the  sides  of  buildings.  The  shadow 
effect  of  the  Master  Plan  Design  on  areas  and  streets  surrounding  the 
project  site  can  be  described  as  follows. 

The  South  entrance  to  the  station  will  receive  sun  during  after- 
noon periods  throughout  the  year,  although  during  the  fall  and  winter, 
morning  shadows  extend  well  into  the  afternoon.  Train  waiting  plat- 
forms will  not  be  affected  significantly  by  new  shadows.  Bus  platforms 
not  covered  by  the  station  roof  will  receive  primarily  morning  shadow. 
At  the  North  entrance  to  the  station,  no  new  shadow  will  be  created. 


Southwest 
Corridor  Park 


Ruggles  Street 
Station  Park 


Ruggles  Center  Plaza 


St.  Cyprian's  Church 
Open  Space 


The  Southwest  Corridor  Park,  situated  west  of  the  site  across 
Ruggles  Street,  is  not  affected  by  Ruggles  Center,  except  during  the 
early  morning  between  March  and  December  when  a  small  area,  at  the 
eastern  edge  of  the  park  bordering  Ruggles  Street,  is  in  shade. 

The  Ruggles  Street  Station  Park  is  the  large  open  area  between 
the  station  structure  and  Ruggles  Street.  The  park  is  in  almost  full 
sunlight  midday  and  in  the  afternoon  during  the  spring  and  summer 
when  it  is  likely  to  have  the  greatest  use.  In  the  winter  and  fall,  afternoon 
shadows  are  present  until  the  3:00  PM  observation  point.  The  park  is 
covered  by  morning  shadows  during  all  but  the  summer  months. 

The  Ruggles  Center  Plaza  will  be  in  partial  shadow  in  the  early 
morning  throughout  the  year,  with  the  least  amount  of  morning  shadow 
falling  during  the  winter.  The  plaza  will  be  in  full  sun  by  late  morning 
in  winter  and  in  spring,  and  by  noon  in  summer  and  fall,  when 
lunch  time  use  of  the  space  is  expected  to  be  most  frequent.  By  mid- 
afternoon,  the  Plaza  will  be  in  shadow  throughout  the  year,  but  will 
receive  some  later  afternoon  sun,  especially  during  the  summer. 

The  open  space  west  of  St.  Cyprian's  Church  will  receive  after- 
noon shadows  throughout  the  year,  although  during  the  summer,  these 
will  occur  only  after  3  PM.  Mornings  in  this  location  will  be  shadow- 
free. 


Summary 


As  detailed  above  and  in  the  accompanying  shadow  diagrams, 
the  proposed  Master  Plan  massing  will  introduce  a  net  increase  in 
shadows  as  is  inevitable  when  new  buildings  are  placed  in  the  middle 
of  a  previously  open  area.  For  the  key  location,  Ruggles  Street  Station, 
new  shadows  will  occur  primarily  in  the  morning  at  the  South  entrance 
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and  bus  platforms.  Shadow  impact  on  the  Southwest  Corridor  Park  is 
minimal  and  limited  to  a  very  small  portion  at  its  eastern  end.  Except 
during  summer  months,  considerable  new  morning  shadow  will  be  cast 
on  the  Ruggles  Station  Park.  Afternoon  shadows  occur  primarily  in  the 
winter  and  are  noticeably  reduced  during  the  spring  and  fall.  It  should 
be  noted  that,  by  providing  a  space  between  the  pairs  of  proposed 
buildings,  a  corridor  of  sunlight  is  maintained  during  those  times  of  the 
day  and  year  when  building  shadows  do  not  overlap. 
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Wind 


Introduction 


For  the  FEIR,  a  special  quantitative  wind  speed  analysis  was 
conducted  to  accurately  define  the  existing  wind  conditions  at  the 
Ruggles  Center  site  and  to  quantify  the  impact  of  the  Master  Plan 
Design.  The  objectives  of  the  analysis  were  to: 

quantitatively  assess  the  impact  that  the  Ruggles  Center 
would  have  on  the  existing  pedestrian  level  wind  condi- 
tions; 

compare  the  predicted  wind  conditions  with  standards 
outlined  by  the  Boston  Redevelopment  Authority  (BRA); 
and 

develop  mitigative  measures  for  identified  problem  ar- 
eas, if  necessary. 

To  accomplish  these  objectives,  a  1:400  scale  model  of  the 
existing  site  and  proposed  developments  and  surroundings  was  tested 
in  a  boundary  layer  wind  tunnel.  The  scale  model  was  constructed  in 
accordance  with  plans  dated  June  1,  1989,  supplied  by  the  project 
architects.  Information  concerning  the  surrounding  site  was  based  on 
topographical  maps  and  aerial  photographs  supplied  by  the  Boston 
Redevelopment  Authority  (BRA)  and  building  information  obtained 
from  the  Sanborn  Map  Company.  Additional  information  concerning 
site  characteristics  was  obtained  during  visits  to  the  site. 

Wind  conditions  predicted  to  occur  around  the  proposed  devel- 
opment were  demonstrated  to  the  design  team.  In  areas  predicted  to 
have  wind  problems,  remedial  measures  were  investigated  and  dis- 
cussed. A  final  series  of  wind  tunnel  tests  was  conducted  to  confirm  the 
effectiveness  of  the  proposed  mitigative  measures.  These  involved  an 
initial  test  to  assess  the  remedial  solutions  and  a  second  test  to  refine, 
optimize  and  quantify  these  solutions.  The  results  of  these  tests,  along 
with  the  original  test  results,  are  summarized  in  this  section  and 
Appendix  C. 


General 
Discussion 


Major  buildings,  especially  those  that  protrude  well  above  their 
surroundings,  often  cause  increased  local  wind  speeds  at  the  pedes- 
trian level.  Typically  they  intercept  the  winds  that  exist  well  above 
ground  level  and  deflect  these  winds  down  to  pedestrian  level.  The 
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funnelling  of  wind  through  gaps  between  buildings  and  the  accelera- 
tion of  wind  around  comers  may  also  cause  increases  in  wind  speed. 
Conversely,  if  a  building  is  surrounded  by  others  of  equivalent  height, 
it  may  be  protected  from  the  prevailing  winds  resulting  in  no  signifi- 
cant changes  to  the  local  pedestrian  level  wind  environment.  The  most 
effective  way  to  assess  potential  wind  problems  around  a  proposed 
new  building  is  to  conduct  scale  model  tests  in  a  wind  tunnel. 

The  consideration  of  wind  in  planning  outdoor  activity  areas  is 
important  because  high  winds  in  an  area  tend  to  deter  pedestrian  use. 
For  example,  in  sensitive  areas  such  as  outdoor  cafes  or  day  care 
playgrounds  where  people  would  be  sitting,  the  winds  should  be  calm. 
For  bus  stops  and  other  locations  where  people  would  be  standing, 
somewhat  higher  winds  can  be  tolerated.  For  frequently  used  side- 
walks, where  people  are  primarily  walking,  stronger  winds  are  accept- 
able, and  for  infrequently  used  areas,  the  wind  comfort  criteria  can  be 
relaxed  even  further.  The  actual  effects  of  wind  can  change  from 
inconvenience,  due  to  the  pick  up  of  dust  and  other  loose  material  in  a 
moderate  breeze,  to  severe  difficulty  with  walking  due  to  the  wind 
forces  on  the  pedestrian.  The  old  and  infirm  are  more  susceptible  to 
adverse  wind  effects  than  the  young  and  the  healthy. 


Methodology  The  1:400  scale  model  of  the  three  test  configurations  and 

surroundings,  within  a  1600  ft.  radius,  was  mounted  on  a  turntable  in 
the  boundary  layer  wind  tunnel.  This  wind  tunnel  is  capable  of 
simulating  the  natural  wind.  A  detailed  description  of  the  wind  tunnel 
and  the  simulation  of  the  natural  wind  is  given  in  Appendix  A. 

Wind  tunnel  tests  were  undertaken  for  the  following  test  con- 
figurations: 

A.  Existing  Site  Conditions; 

B.  Proposed  Ruggles  Center;  and 

C.  Proposed  Ruggles  Center  with  Remedial  Solu- 
tions. 

Photographs  of  the  study  model,  in  the  three  test  configurations, 
are  shown  in  Figures  II D-1  and  D-2.  The  upper  photograph  in  Figure 
II  D-1  shows  existing  site  conditions  (Configuration  A),  the  lower 
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photograph  in  Figure  n  D-1  represents  the  proposed  Ruggles  Center 
(Configuration  B),  and  Figure  II D-2  shows  Ruggles  Center  with  reme- 
dial solutions  (Configuration  C). 

A  comparison  of  pedestrian  level  winds  at  each  sensor  location 
for  existing  site  conditions  and  the  proposed  development  determines 
the  impact  of  the  development  at  each  location.  If  the  comparison  of 
results  identifies  locations  where  the  development  has  an  adverse 
impact,  and  the  levels  of  pedestrian  comfort  are  not  acceptable,  then 
remedial  devices  are  designed  to  eliminate  the  problem.  The  size  and 
placement  of  these  remedial  measures  are  then  tested  to  make  certain 
that  unacceptable  wind  conditions  are  improved. 

The  model  was  fitted  with  60  omnidirectional  wind  speed 
sensors  that  were  coupled  to  the  wind  tunnel's  data  acquisition  system 
to  record  the  mean  and  fluctuating  components  of  wind  speed  at  a  full 
scale  height  of  5  ft.  Figure  II  D-15  shows  the  location  of  wind  sensors 
on  the  site.  Wind  speeds  were  recorded  and  analyzed  for  16  wind 
directions,  in  22.5  degree  increments,  starting  from  true  north. 

The  test  data  were  then  combined  with  long  term  meteorologi- 
cal data  recorded  at  Boston's  Logan  International  Airport  in  order  to 
predict  wind  speeds  which  would  be  exceeded  1%  of  the  time  at  each 
test  location.  For  this  study,  hourly  wind  records  for  each  of  the  four 
seasons  and  over  the  entire  year  were  analyzed.  The  results  of  the 
meteorological  analysis  are  graphically  presented  at  the  end  of  this 
section  in  Figures  II  D-3  to  D-7  as  pedestrian  level  winds  5  ft.  above 
grade. 

A  summary  of  the  spring  (March,  April  and  May)  wind  data  for 
Logan  International  Airport  is  shown  in  Figure  II  D-3.  The  solid  line  on 
this  figure  indicates  the  frequency  of  occurrence  of  a  given  wind  for 
each  22.5  degree  sector  when  all  winds  are  considered.  This  plot 
indicates  that  the  west  through  northwest  winds  occur  most  often 
when  considering  all  winds  (approximately  29%  of  the  time).  How- 
ever, when  only  the  pedestrian  level  winds  (i.e.  5  ft.  above  ground 
level)  that  exceed  16  mph  are  included  in  the  analysis  (represented  by 
the  broken  line  in  Figure  II  D-3),  the  most  predominant  directions  are 
from  the  northeast  (19%),  the  west  (22%)  and  the  west-northwest 
(24%).  It  should  be  noted  that  the  16  mph  threshold  speed  will  occur, 
on  average,  one  percent  of  the  time  during  the  spring  season  in  the 
Boston  area. 

Wind  II  D-5 


In  Figure  n  D-4,  prevailing  summer  (June,  July  and  August) 
winds  in  Boston  are  from  the  south-southwest  through  west-south- 
west (32%)  when  considering  all  winds.  When  only  the  winds  above 
the  one  percent  probability  wind  speed  of  12  mph  (note:  this  threshold 
wind  speed  changes  slightly  with  the  season)  are  considered,  winds 
from  the  northeast  (14%),  southwest  (18%),  west-southwest  (13%)  and 
west-northwest  (13%)  prevail. 

During  the  fall  months  (September,  October  and  November), 
winds  favor  the  southwest  (10%)  and  west-northwest  (11%)  when 
considering  all  winds  as  shown  in  Figure  n  D-5.  However,  when 
considering  winds  above  the  one  percent  probability  threshold  speed 
of  15  mph,  the  northeast  (24%),  east-northeast  (10%)  and  west  through 
northwest  (34%)  winds  prevail. 

For  the  winter  (December,  January  and  February)  wind  condi- 
tions. Figure  U  D-6  indicates  that  the  prevailing  directions  are  from  the 
west  through  northwest  (42%)  when  considering  all  winds.  However, 
for  winds  above  the  one  percent  probability  wind  speed  of  19  mph,  the 
predominant  winds  are  from  the  northeast  (13%),  west  (19%),  west- 
northwest  (21%)  and  northwest  (15%). 

Figure  II D-7  summarizes  the  annual  wind  data.  The  solid  line 
outlining  the  frequency  of  a  given  wind  direction,  when  considering  all 
winds,  shows  that  the  southwest  (9%)  and  west  through  northwest 
(30%)  wdnds  prevail.  For  winds  above  the  15  mph  threshold  wind 
speed,  the  prevailing  wind  directions  are  from  the  northeast  (15%)  and 
west  through  northwest  (48%). 

To  aid  in  the  interpretation  of  the  wind  tunnel  data  and  to 
qualitatively  investigate  remedial  measures,  the  flow  visualization 
capabilities  of  an  open  channel  water  flume  were  used.  Water  flowing 
over  the  model  represents  wind  flowing  over  the  actual  site.  In  areas 
where  the  wind  conditions  were  of  interest,  dye  was  introduced  into 
the  water  flow  in  order  to  determine  the  nature  of  the  wind  flow.  Once 
the  direction  and  magnitude  of  the  wind  was  identified,  the  optimum 
placement  of  solutions,  to  improve  the  wind  conditions,  was  deter- 
mined. The  model  was  re-tested  in  the  boundary  layer  wind  tunnel  to 
quantify  these  solutions.  A  second  set  of  tests  was  performed  to  refine 
these  remedial  solutions.  These  results  are  identified  as  test  configura- 
tion C.  A  description  of  the  water  flume  and  its  application  are 
described  in  Appendix  B. 
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This  study  used  state-of-the-art  measurement  and  analysis 
techniques  to  predict  the  level  of  comfort  expected  at  each  location 
described.  There  are,  however,  three  sources  of  variability  that  should 
be  considered.  First,  although  the  methods  of  measurement  and 
analysis  are  performed  with  precision,  the  sensation  of  comfort  for  an 
individual  can  be  quite  variable.  The  comfort  limits  used  in  this  report 
represent  an  average  for  the  total  population.  Variations  in  age, 
individual  health,  clothing  and  other  human  factors  can  change  a 
particular  response  of  an  individual.  Second,  unforseen  changes  such 
as  the  construction  or  removal  of  buildings  over  the  course  of  the  life 
of  the  Ruggles  Center,  could  affect  the  conditions  experienced  at  the 
site.  Third,  the  prediction  of  wind  speeds  is  necessarily  a  statistical 
procedure.  The  wind  speeds  quoted  are  for  the  frequency  of  occur- 
rence stated.  Higher  wind  speeds  will  occur  but  on  a  less  frequent 
basis. 


Pedestrian  The  bra  has  established  two  standards  for  assessing  the  rela- 

Wind  Comfort  tive  wind  comfort  of  pedestrians.  First,  the  BRA  wind  design  guidance 

.  .V  V  ■  i^^  CTiterion  states  that  an  effective  gust  velocity  (mean  hourly  wind  speed 
+1.5  times  the  root-mean-square  wind  speed)  exceeded  1  %  of  the  time 
should  be  less  than  or  equal  to  31  mph.  The  second  set  of  criteria  used 
by  the  BRA  to  determine  the  acceptability  of  specific  locations  is  best 
known  as  Melbourne's  criteria.  These  internationally  accepted  criteria 
are  used  to  determine  the  relative  level  of  pedestrian  wind  comfort 
based  on  activities  such  as  walking,  standing  or  sitting.  The  criteria  are 
as  follows: 

Mean  Wind  Speed  (mph)  for  a  1% 

Dangerous  Conditions  >27 

Uncomfortable  for  Walking  >19and<27 

Comfortable  for  Walking  >15and<19 

Comfortable  for  Standing  >1 2  and  ^15 

Comfortable  for  Sitting  ^1 2 

The  wind  climate  found  in  a  typical  urban  setting  in  Boston  is 
generally  comfortable  for  sidewalks  and  pedestrian  thoroughfares; 
but,  without  any  mitigating  measures,  it  is  likely  to  be  uncomfortable 
for  more  passive  activities  such  as  sitting.  This  wind  climate  will  satisfy 
the  BRA  criterion  of  31  mph. 
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Test  Results 


The  predicted  mean  wind  speeds  and  the  level  of  pedestrian 
wind  comfort  for  the  60  test  locations  are  shown  in  the  odd  numbered 
tables.  A  comparison  of  the  effective  gust  speeds  to  the  BRA  31  mph 
design  criterion  is  presented  in  the  even  numbered  tables  at  the  end  of 
this  section.  Tables  11 D-1  to  D-10  present  the  spring  wind  conditions. 
Tables  n  D-11  to  D-20  identify  the  summer  wind  conditions.  Tables  II 
D-21  to  D-30  identify  the  fall  wind  conditions.  Tables  II  D-31  to  D-40 
identify  the  winter  wind  conditions  and  Tables  II D-41  to  D-50  identify 
the  annual  wind  information  for  both  BRA  standards.  In  these  tables, 
test  Configuration  A  represents  the  results  from  tests  undertaken  with 
the  existing  conditions  in  place,  test  Configuration  B  represents  the 
results  with  the  proposed  Ruggles  Center  in  place  and  test  Configura- 
tion C  indicates  the  results  for  the  tests  conducted  with  the  remedial 
devices  in  place. 


The  wind  speeds  outlined  in  Tables  II  D-1  through  D-50  have 
also  been  placed  on  plans  of  the  study  area.  They  are  shown  as  Figures 
n  D-8  to  D-13.  Figures  0  D-8,  D-9  and  D-10  identify  the  mean  wind 
velocities  at  each  sensor  location,  for  test  Configurations  A,  B  and  C, 
respectively.  Figures  II  D-1 1,  D-12  and  D-13  identify  the  effective  gust 
velocity  at  each  sensor  location  for  test  Configurations  A,  B  and  C, 
respectively. 

For  additional  information  concerning  the  effects  of  each  wind 
direction  at  any  test  location,  refer  to  Appendix  C.  Appendix  C 
contains  the  wind  tunnel  test  data  indicating  a  relative  wind  speed  at 
each  location  for  the  three  test  configurations.  The  data  is  shown  in  the 
form  of  wind  speed  ratios  and  weighting  factors  which  are  described 
at  thebeginning  of  the  appendix.  Using  this  data,  wind  speeds  for  each 
test  configuration  can  be  compared  and  problem  wind  directions 
readily  determined. 


Pedestrian  Level 
Wind  Assessment 


The  following  is  a  summary  of  the  predicted  pedestrian  level 
wind  comfort  on  and  around  the  development  site  for  the  three 
configurations: 


A.  Existing  Site  Conditions; 

B.  Proposed  Ruggles  Center  (prior  to  the  placement  of 
remedial  solutions);  and 
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C.        Proposed  Ruggles  Center  with  Remedial  Solutions. 

The  wind  data  analysis  has  been  conducted  in  accordance  with 
the  criteria  established  by  the  BRA  as  previously  identified  in  this 
report. 

Remedial  Devices  Remedial  devices  have  been  recommended  for  several  locations 

on  and  around  the  development  site.  The  implementation  of  these 
devices  assists  in  creating  a  comfortable  wind  environment  for  the 
respective  pedestrian  activities.  The  type  and  location  of  the  recom- 
mended devices  are  identified  in  Figure  II D-14  and  detailed  in  the  next 
section:  Assessment  of  Mean  Wind  Speeds. 

The  type  of  devices  recommended  in  this  report  include  cano- 
pies, parapets,  and  vegetation.  A  general  description  of  the  function  of 
these  devices  follows. 

1.  Canopy  -  A  canopy  is  used  to  deflect  winds  that  are 
intercepted  at  higher  levels  above  grade  and  directed 
downward  to  pedestrian  level.  The  canopy  should  be 
constructed  8  to  1 6  feet  above  grade  and  extend  a  mini- 
mum of  6  feet  horizontally  from  the  building  facade. 

2.  Parapet  Wall  -  Parapet  walls  ameliorate  the  impact  of 
wind  flow  in  two  ways;  the  first  is  by  creating  a  localized 
turbulence  in  the  vicinity  of  the  parapet  wall  which  dis- 
rupts the  acceleration  of  wind  stream  lines;  the  second  is 
by  deflecting  wind  flow  from  areas  of  concern. 

3.  Vegetation  -  Vegetation  can  be  used  to  mitigate  both 
horizontal  and  vertical  wind  action.  Deciduous  trees  act 
as  a  localized  canopy  as  their  foliage  impedes  vertical 
wind  flow  and  allows  pedestrian  access  at  grade  level. 
Deciduous  trees,  however,  are  not  very  effective  in  miti- 
gating horizontal  wind  flow  at  pedestrian  level;  or  wind 
flow  in  general  during  the  winter  season.  Coniferous 
vegetation  is  very  effective  in  mitigating  horizontal  wind 
flow  and  can  be  used  during  all  seasons  as  it  retains  its 
foliage  throughout  the  year.  The  vegetation  recom- 
mended as  remedial  devices  in  this  study  is  coniferous. 
Deciduous  vegetation  may  be  incorporated  or  added  to 
the  recommended  coniferous  vegetation  as  it  will  in- 
crease the  level  of  wind  comfort  attained  in  various  areas 
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while  the  foliage  remains  intact  (i.e.  during  the  summer). 

Vegetation  may  be  in  the  form  of  trees,  shrubs,  or  a 
combination  of  plantings,  either  in  planters  or  beds. 
Coniferous  trees  should  be  a  minimum  of  1 0  feet  in  height 
to  achieve  sufficient  effect.  Trees  of  less  height  will  have 
some  impact  on  the  wind  velocity;  however,  it  may  be 
several  years  before  the  full  capabilities  of  the  landscap- 
ing are  realized.  The  hedging  and  planter/vegetation 
combination  should  be  a  minimum  of  4.5  feet  in  height. 

If  preferred,  vegetation  may  be  replaced,  in  part  or  in  full, 
with  wind  screens,  lattice  wori<  or  fencing  (40%  -  60% 
porosity).  This  substitution  may  be  feasible  in  areas  such 
as  the  area  between  the  columns  of  the  12  story  office 
toweralong  the  Plaza.  These  alternatives  are  acceptable 
as  they  adequately  reduce  wind  velocities. 

The  type  and  location  of  remedial  devices  recommended  for  the 
Ruggles  Center  include: 

1.  The  Columbus  Avenue  Extension/Melnea  Cass  Boule- 
vard corner  of  the  nine  story  office  tower  -  canopy. 

2.  The  lower  roof  section  between  the  nine  story  and  twelve 
story  office  tower  -  parapet  wall. 

3.  The  MBTA  driveway  side  of  the  parking  garage/commer- 
cial development  -  localized  vegetation/landscaping. 

4.  The  Plaza  side  of  the  twelve  story  office  tower  -  canopy 
and  vegetation/landscaping. 

5.  The  Plaza  Island  -  vegetation/landscaping. 

6.  The  Southwest  Corridor  Park  -  vegetation/landscaping. 

7.  The  Ruggles  Street  side  of  the  nine  story  office  tower  - 
canopy  and  vegetation/landscaping. 

8.  MBTA  station  entrance  -  vegetation/landscaping. 

9.  The  Play  Area  -  vegetation/landscaping. 
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10.  The  Columbus  Avenue  Extension  side  of  tiie  parking 
structure/commercial  development  -  localized  vegeta- 
tion/landscaping. 

The  final  selection  of  devices  and  their  design  will  be  made 
during  final  design  stages  by  the  project  proponent  with  approval  of 
the  BRA. 


Assessment  of 
Mean  Wind  Speeds 


Melnea  Cass  Blvd. 
(Locations  40-47) 


Sensor  plans  for  each  of  the  three  configurations  studied  are 
included  at  the  end  of  this  section  as  Figures  II D-8,  D-9  and  D-1 0.  These 
plans  identify  the  sixty  (60)  locations  studied  and  the  mean  wind 
velocities  for  each  of  the  four  seasons,  plus  annually,  at  each  location. 
The  annual  analysis  may  be  considered  a  weighted  average  of  the  four 
seasons  as  it  takes  into  account  the  microclimate  over  the  entire  12 
month  period.  The  odd  numbered  Tables,  II  D-1  through  D-49,  give  a 
comparative  analysis  of  the  mean  wind  velocities  at  each  location  for 
the  three  configurations  studied. 

Under  existing  conditions,  the  wind  climate  along  this  section  of 
Melnea  Cass  Boulevard  is  generally  suitable  for  walking  on  an  annual 
basis.  This  level  of  comfort  is  also  found  during  the  spring  and  fall 
seasons.  During  the  winter,  the  comfort  level  tends  to  border  between 
comfortable  for  walking  and  uncomfortable  for  walking.  During  the 
summer  season,  the  level  of  comfort  is  improved  as  it  tends  to  be 
comfortable  for  standing. 

The  construction  of  the  proposed  development  has  a  split  effect. 
The  level  of  comfort  generally  remains  similar  to  existing  conditions  at 
locations  40, 45, 46,  and  47.  Locations  41  and  42  are  subject  to  increased 
wind  activity  while  locations  43  and  44  are  subject  to  a  decrease  in  wind 
activity.  Locations  41  and  42  are  primarily  influenced  by  the  prevailing 
west  and  west-northwest  winds.  These  winds,  which  are  intercepted 
by  the  proposed  office  tower,  downwash  to  pedestrian  level  and  then 
accelerate  around  the  northerly  corner  of  the  development.  The 
decrease  in  wind  activity  at  locations  43  and  44  results  from  the 
blockage  of  westerly  wind  by  the  proposed  development. 

The  remedial  devices  effectively  reduce  the  wind  velocity  at 
locations  41  and  42  and  have  a  positive  influence  on  the  surrounding 
area.  The  remedial  devices  tested  for  this  area  include:  a  parapet  wall, 
eight  to  ten  feet  in  height,  extending  along  the  lower  portion  of  the 
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Tremont  Street 
Between  The  Plaza 
and  Melnea  Cass 
Blvd. 

(Locations  30  -  39) 


office  development;  a  canopy,  eight  to  sixteen  feet  above  grade,  in- 
stalled along  the  Columbus  Avenue  Extension /Melnea  Cass  Boule- 
vard comer  of  the  nine  story  office  tower;  and  coniferous  landscaping 
located  along  the  parking  garage  structure  on  Melnea  Cass  Boulevard. 
The  parapet  and  canopy  deflect  the  downv^ash  of  winds  away  from 
areas  of  concern.  The  canopy  should  extend  the  length  of  the  pedes- 
trian arcade  on  Columbus  Avenue.  The  landscaping  primarily  reduces 
localized  wind  acceleration  around  the  parking  garage  near  location 
46.  Figure  11  D-14  identifies  the  recommended  remedial  devices. 

The  main  entrance  to  the  office  tower  is  identified  by  location  44. 
The  level  of  comfort  at  this  location  is  well  suited,  during  all  seasons, 
to  the  associated  pedestrian  activities. 

Under  existing  conditions,  this  section  of  Tremont  Street  is 
subject  to  wind  conditions  generally  suitable  for  walking  during  the 
spring  and  fall  seasons  as  well  as  on  an  annual  basis.  The  exception  is 
the  south  side  of  the  street  during  the  spring  (i.e.  locations  35, 36  and 
37)  which  tends  to  be  slightly  less  comfortable.  During  the  winter 
season  the  comfort  level  is  categorized  as  uncomfortable  for  walking; 
while  during  the  summer  season,  it  borders  between  comfortable  for 
standing  and  comfortable  for  walking. 

The  construction  of  the  proposed  development  generally  im- 
proves the  wind  condition  along  this  section  of  Tremont  Street.  During 
the  spring  season,  the  level  of  comfort  at  locations  35,  36  and  37  is 
improved  to  one  suitable  for  walking.  During  the  winter  months, 
locations  31, 32, 33, 37  and  38  are  also  improved  to  suitable  for  walking. 
On  an  annual  basis,  location  36,  an  open  area  to  the  south  of  Tremont 
Street,  is  improved  to  a  comfort  level  suitable  for  walking.  The  only 
area  subject  to  an  increase  in  wind  activity  is  the  corner  of  Tremont 
Street  and  the  Plaza,  location  30.  The  increase  in  wind  activity  in  this 
area  is  primarily  due  to  the  prevailing  west  through  northwest  winds 
which  act  in  two  ways:  (1)  they  are  intercepted  by  the  twelve  story 
office  tower,  downwash  to  pedestrian  level  and  accelerate  around  the 
corner  in  question;  and  (2)  they  flow,  uninterrupted,  across  the  South- 
west Corridor  Park  (SWCP)  and  are  partially  channelled  between  the 
hotel  development  and  the  office  development  (i.e.  through  the  Plaza 
area).  The  channelling  of  wind  through  the  plaza  creates  a  'Venturi 
Effecf  which  results  in  an  increase  in  wind  velocity. 

The  implementation  of  remedial  devices  reduces  wind  activity 
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Tremont  Street 
Between  Ruggles  St. 
and  The  Plaza 

(Locations  4,8-18) 


in  the  Plaza  area,  the  Southwest  Corridor  Park  and,  spedfically,  at 
location  30.  The  remedial  devices  include:  a  large  number  of  coruf  erous 
plantings  in  the  Southwest  Corridor  Park;  coniferous  plantings  and  /or 
porous  landscaping  features  in  the  central  island  of  the  Plaza;  a  canopy 
on  the  twelve  story  office  tower  along  the  Plaza;  and  coniferous 
landscaping  (i.e.  in  planters)  adjacent  to  the  columns  of  the  twelve  story 
office  tower  along  the  Plaza.  TTie  plantings  will  reduce  the  horizontal 
wind  flow  through  the  Southwest  Corridor  Park  and  the  plaza  area, 
while  the  canopy  will  deflect  the  downwash  of  winds  from  areas  of 
concern.  The  landscaping  adjacent  to  columns  should  extend  approxi- 
mately four  feet  either  side  of  the  columns.  This  vdll  still  allow 
pedestrian  traffic  between  the  columns /landscaping. 

The  northwest  comer  of  Tremont  Street  and  Melnea  Cass  Boule- 
vard, location  34,  is  subject  to  a  slight  increase  in  wind  activity.  This 
area  is  comfortable  for  walking  during  the  summer  season  but  borders 
on  a  level  of  comfort  suitable  for  walking/uncomfortable  for  walking 
during  the  spring,  fall  and  on  an  annual  basis.  During  the  winter 
season,  location  34  is  subject  to  wind  activity  creating  a  condition 
uncomfortable  for  walking;  however,  this  is  equivalent  to  existing 
conditions.  The  prevailing  winds  from  the  northeast  quadrant  primar- 
ily create  the  localized  condition  at  this  corner.  If  mitigation  is  re- 
quired, some  form  of  landscaping/ architectural  feature  located  on 
Melnea  Cass  Boulevard  will  create  a  localized  benefit.  The  develop- 
ment of  the  adjacent  site  on  Melnea  Cass  Boulevard,  between  Colum- 
bus Avenue  and  Tremont  Street,  will  also  assist  in  reducing  the  wind 
velocity  at  location  34. 

Under  existing  condirions,  this  section  of  Tremont  Street  is 
subject  to  winds  creating  a  level  of  comfort  that  varies  between  suitable 
for  walking  and  uncomfortable  for  walking  during  the  spring  and  on 
an  annual  basis.  The  fall  season  is  primarily  comfortable  for  walking 
with  some  areas  defined  as  uncomfortable  for  walking.  The  summer 
season  is  primarily  comfortable  for  walking  with  some  areas  catego- 
rized as  comfortable  for  standing.  The  winter  season  is  generally 
considered  uncomfortable  for  walking.  Location  8,  the  northwest 
corner  of  Ruggles  Street  and  Tremont  Street,  and  location  16,  the  corner 
of  Ruggles  Street  and  Tremont  Street,  tend  to  be  slightly  windier. 

The  construction  of  the  proposed  development  generally  main- 
tains the  existing  conditions  with  some  noted  improvements.  The 
main  entrance  to  the  nine  story  office  building,  at  the  corner  of  Ruggles 
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Street  and  Tremont  Street  (location  10),  Is  improved  from  a  wind 
condition  considered  uncomfortable  for  walking  during  the  spring 
and  winter  seasons,  and  annually,  to  a  condition  suitable  for  standing 
or  sitting.  Locations  11,12  and  16  are  also  improved  from  uncomfort- 
able for  walking  to  comfortable  for  walking.  This  occurs  during  the 
spring,  winter  and  fall  seasons,  respectively.  Locations  14  and  15  are 
subject  to  a  slight  increase  in  wind  activity  during  the  spring  season 
and  on  an  annual  basis.  This  increase  is  mitigated  with  the  implemen- 
tation of  remedial  devices.  Locations  4, 8, 9, 11  and  14  through  17  are 
subject  to  a  winter  wind  environment  creating  a  level  of  comfort 
considered  uncomfortable  for  walking.  This  is  an  existing  condition; 
however,  conditions  are  slightly  improved  with  the  proposed  develop- 
ment. 

The  remedial  devices  implemented  along  Ruggles  Street  and  in 
the  Plaza  area,  for  other  areas  of  concern,  have  a  positive  effect  on  this 
section  of  Tremont  Street  as  noted  for  locations  14  and  15. 

Location  17  has  been  grouped  with  this  section  of  Tremont  but 
it  reflects  the  wind  environment  along  Ruggles  Street. 

The  Plaza  Area  Under  existing  conditions,  the  summer  season  is  comfortable 

(Locations  19  -  29)  for  walking,  while  the  winter  season  is  uncomfortable  for  walking. 

During  the  spring  and  fall  seasons,  without  remedial  measures,  these 
locations  border  on  being  uncomfortable  for  walking. 

The  construction  of  the  proposed  development  creates  an  in- 
crease in  wind  activity  in  this  area.  As  mentioned  earlier,  the  prevailing 
west  through  northwest  winds  are  accelerated  as  they  pass  through  the 
constricted  zone,  or  venturi,  created  by  the  hotel  and  twelve  story  office 
tower.  However,  the  placement  of  remedial  devices  in  this  area  and  in 
the  Southwest  Corridor  Park  reduces  the  wind  and  creates  a  comfort- 
able wind  climate  for  all  seasons  and  on  an  annual  basis.  The  only 
exceptions  are  locations  19,  20  and  25,  which  are  subject  to  a  level 
uncomfortable  for  walking  during  the  winter  season.  This  condition  is 
localized  to  these  areas  and  may  be  rectified  with  localized  landscaping 
and /or  architectural  features. 

The  remedial  devices  recommended  to  improve  this  area  in- 
clude: heavily  landscaping  the  Southwest  Corridor  Park;  landscaping 
the  Plaza  traffic  island  between  the  hotel  and  office  tower;  a  canopy  on 
the  twelve  story  office  tower  along  the  Plaza;  and,  coniferous  plantings, 
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or  some  form  of  wind  screen,  between  the  columns  of  the  office  tower. 
The  benefits  attained  with  the  implementation  of  these  recommended 
remedial  devices  are  evident  by  the  large  reduction  in  wind  velocity  in 
the  Plaza  area,  particularly  on  the  traffic  island  between  the  office 
tower  and  hotel.  This  area  is  identified  by  test  locations  22, 23  and  24. 
The  large  reduction  in  wind  velocity  at  these  locations  is  primarily  due 
to  the  extensive  landscaping  on  the  traffic  island.  The  wind  data 
obtained  suggests  that  acceptable  wind  velocities  will  be  attained  in 
this  area  by  moderately  landscaping  the  island  rather  than  densely 
landscaping  it  as  studied.  A  canopy  on  the  hotel  facade  along  the  Plaza 
may  also  be  considered  as  it  will  deflect  winds  from  the  northeasterly 
quadrant  that  are  occasionally  intercepted  by  the  hotel  tower  and 
downwashed  to  pedestrian  level.  This  wind  action  does  not  have  a 
large  impact  in  this  area;  therefore,  the  canopy  may  be  considered  an 
optional  device. 

Buggies  Street  Under  existing  conditions,  this  section  of  Ruggles  Street  gener- 

(Locations  1,  2,  3,  5,         ally  borders  between  comfortable  and  uncomfortable  for  walking 
6,  7)  during  the  spring  and  fall  seasons  and  on  an  annual  basis.  The  summer 

season  is  subject  to  a  wind  climate  suitable  for  walking,  while  the 
winter  season  is  subject  to  one  creating  an  environment  uncomfortable 
for  walking. 

The  construction  of  the  proposed  development  creates  an  in- 
crease in  wind  activity  along  this  section  of  Ruggles  Street.  This 
increased  activity  is  the  result  of  winds  from  the  northwest  quadrant 
accelerating  horizontally  along  the  Ruggles  Street  side  of  the  nine  story 
office  tower  as  well  as  being  intercepted  at  higher  levels  and  down- 
washing  to  pedestrian  level.  The  increased  wind  activity  on  the 
opposite  side  of  Ruggles  Street  (i.e.  locations  5, 6,  and  7)  results  from  the 
blockage  and  redirection  of  winds  by  the  office  tower/ hotel  develop- 
ment. The  implementation  of  remedial  devices  mitigates  this  increase 
in  wind  activity  and  creates  acceptable  levels  of  pedestrian  comfort  in 
this  area  for  all  seasons.  The  only  exception  is  location  6  which  is 
subject  to  a  level  uncomfortable  for  walking  during  the  winter  season. 
This  is  an  existing  condition  that  remains  after  the  proposed  develop- 
ment is  in  place. 

The  remedial  devices  recommended  for  this  area  include: 
coniferous  landscaping  around  the  north  corner  of  the  nine  story  office 
tower  near  the  play  area;  a  canopy  on  the  office  tower  along  Ruggles 
Street  (the  canopy  should  extend  the  length  of  the  pedestrian  arcade); 
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Southwest   Corridor 
Park,  Play  Area, 
MBTA  Station 
Entrance 

(Locations  53  -  59) 


planters/wind  screen  along  the  office  tower  on  Ruggles  Street  (i.e. 
between  the  columns);  and,  if  possible,  coniferous  landscaping  near 
the  comer  of  the  Parcel  22  access  road  and  Ruggles  Street,  location  5.  It 
should  be  noted  that  the  development  of  the  land  northwest  and  west 
of  the  study  site  may  improve  the  wind  conditions  along  this  section  of 
Ruggles  Street. 

Under  existing  conditions  this  area  is  subject  to  a  wind  environ- 
ment generally  comfortable  for  walking  during  the  spring  and  fall 
seasons  and  on  an  annual  basis.  The  summer  climate  varies  between 
comfortable  for  standing  and  walking,  and  the  winter  climate  is 
primarily  uncomfortable  for  walking,  with  the  exception  of  locations 
58  and  59,  which  are  comfortable  for  walking. 

The  construction  of  the  proposed  development  has  a  split  effect 
on  the  area.  Increased  wind  activity  occurs  at  locations  54  and  59 
decreasing  the  wind  level  to  uncomfortable  for  walking  at  location  54 
during  the  fall  and  on  an  annual  basis,  and  at  location  59,  during  the 
winter  season.  There  is  a  decrease  in  wind  activity  at  locations  53  and 
56  changing  the  comfort  level  from  uncomfortable  for  walking  to 
comfortable  for  walking  or  better  at  location  53  during  the  spring,  fall 
and  winter  seasons  and  on  an  annual  basis.  The  same  improvement 
occurs  at  location  56  during  the  winter  season.  The  improved  condi- 
tions at  location  53  should  be  noted  as  it  represents  the  area  around  the 
entrance  to  the  MBTA. 


Columbus  Avenue 
Extension 


The  implementation  of  remedial  devices  creates  a  positive  effect 
on  the  wind  environment  in  this  area.  The  remedial  device  recom- 
mended is  extensive  landscaping  of  the  Southwest  Corridor  Park  and 
around  the  MBTA  entrance.  This  landscaping  reduces  the  prevailing 
winds,  from  the  northwest  quadrant,  creating  a  comfortable  wind 
climate  seasonally  and  annually.  The  only  exceptions  are  locations  54 
and  57  which  remain  uncomfortable  for  walking  during  the  winter 
season.  This  may  be  rectified  with  concentrated  landscaping  in  these 
areas.  Location  57  is  of  particular  interest  as  it  represents  a  portion  of 
the  play  area,  along  with  location  56.  In  general,  the  wind  environment 
in  the  play  area,  with  remedial  devices  in  place,  is  suited  to  the  intended 
pedestrian  activities.  However,  extra  care  should  be  taken  to  ensure 
sufficient  landscaping  along  the  northwest  boundary  of  this  area. 

Under  existing  conditions,  this  area  is  comfortable  for  walking 
during  the  spring  and  fall  seasons  and  on  an  annual  basis.  The  summer 
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(Locations  48 -52, 60) 


Assessment  of 
Effective  Gust 
Speeds 


climate  varies  between  comfortable  for  standing  and  walking;  the 
winter  climate  is  primarily  uncomfortable  for  walking. 

The  construction  of  the  proposed  development  generally  main- 
tains a  similar  wind  climate  with  the  exception  of  increased  wind 
activity  at  locations  48  and  51.  With  the  implementation  of  remedial 
devices,  this  area  is  subject  to  a  seasonal  and  annual  wind  environment 
suitable  for  the  intended  pedestrian  activities.  The  only  exceptions  are 
locations  51, 52  and  60,  which  are  uncomfortable  for  walking  during 
the  winter  season,  under  existing  and  proposed  conditions. 

The  remedial  devices  recommended  for  this  area  include:  a 
parapet  wall  and  canopy  for  the  nine  story  office  tower  as  described 
earlier;  landscaping  the  Southwest  Corridor  Park;  and  localized  conif- 
erous landscaping  along  the  Columbus  Avenue  Extension  section  of 
the  parking  garage/  retail  development.  The  winter  wind  conditions  at 
locations  51, 52  and  60  can  be  mitigated  with  some  form  of  landscaping 
(i.e.  planter),  wind  screen  or  architecturally  designed  wind  break 
located  along  the  south  side  of  the  Columbus  Avenue  Extension.  These 
devices  will  break  up  the  westerly  winds  travelling  parallel  to  Colum- 
bus Avenue.  It  may,  however,  be  difficult  to  incorporate  such  devices 
given  the  narrow  width  of  sidewalk. 

Sensor  plans  for  each  of  the  three  configurations  studied  are 
included  as  Figures  n  D-11,  D-12  and  D-13,  respectively.  These  plans 
identify  the  sixty  (60)  locations  studied  and  the  effective  gust  speeds  for 
each  of  the  four  seasons,  plus  annually,  at  each  location.  The  even 
numbered  Tables  II D-2  through  D-50  give  a  comparative  analysis  of 
the  effective  gust  velocities  at  each  location  for  the  three  configurations 
studied. 


The  construction  of  the  proposed  development,  including  the 
implementation  of  remedial  devices,  results  in  an  improved  wind 
environment  on  and  around  the  study  site.  Of  the  sixty  locations 
tested,  all  meet  the  31  mph  effective  gust  criterion  for  spring,  summer, 
fall  and  annually.  During  the  winter  season,  five  locations,  15, 16, 34, 
35  and  54,  exceed  the  gust  criterion.  However,  locations  15, 16  and  35 
exceed  the  gust  criteria  under  existing  conditions  as  well.  Locations  34 
and  54  have  an  effective  gust  velocity  of  30  mph  under  existing 
conditions,  this  increases  to  32  mph  with  the  proposed  development 
and  mitigative  measures  in  place.  The  increase  is  small  but  sufficient 
to  exceed  the  31  mph  criterion.  As  mentioned  earlier,  some  localized 
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remedial  device,  such  as  coniferous  plantings  at  location  54  and  an 
architectural  feature  serving  as  a  wind  screen  at  location  34,  will  help 
improve  the  wind  conditions  in  these  areas. 

Under  existing  conditions,  fourteen  of  the  sixty  locations  tested 
exceed  the  effective  gust  criterion  during  the  winter  season  as  com- 
pared to  the  five  that  exceed  it  with  the  proposed  development  and 
remedial  devices  in  place.  The  locations  exceeding  the  criterion  with 
existing  conditions  are:  2, 3, 6, 7, 8, 15, 16, 20, 22, 32, 35, 36, 37,  and  53. 


Conclusions  The  proposed  development,  with  the  recommended  remedial 

.  .^ssm^s:  devices,  has  a  positive  effect  on  the  development  site  and  surrounding 
area.  Under  existing  conditions,  several  of  the  locations  tested  exceed 
a  mean  wind  velocity  of  19  mph  (one  percent  occurrence)  during 
various  seasons  throughout  the  year.  This  is  considered  uncomfort- 
able for  walking.  With  the  proposed  development  and  remedial 
devices  in  place,  the  number  of  locations  exceeding  the  mean  wind 
speed  of  19  mph  is  greatly  reduced.  A  similar  trend  is  noted  when 
.  analyzing  the  effective  gust  speed  criterion  of  31  mph  (exceeded  one 
percent  of  the  time).  Under  existing  conditions,  fourteen  of  the  sixty 
locations  tested  exceed  the  31  mph  criterion  during  the  winter  season. 
With  the  proposed  development  and  remedial  devices  in  place,  this 
number  is  reduced  to  5. 

The  need  for  remedial  measures  is  noted  as  there  are  a  number 
of  locations  subject  to  increased  wind  activity  when  the  proposed 
development  is  in  place.  Prior  to  the  placement  of  remedial  devices, 
several  locations  are  subject  to  mean  wind  speeds  greater  than  27  mph 
(exceeded  one  percent  of  the  time),  during  the  winter  season.  The  same 
holds  true  for  the  effective  gust  criterion,  as  several  locations  are  subject 
to  gust  speeds  greater  than  31  mph  (exceeded  one  percent  of  the  time) 
with  the  proposed  development  in  place.  This  is  observed  at  the  corner 
of  Melnea  Cass  Boulevard  and  the  Columbus  Avenue  Extension  as 
well  as  in  the  Plaza  area  between  the  hotel  and  office  tower. 

The  majority  of  increased  wind  activity  results  from  the  impact 
of  the  proposed  development  on  winds  from  the  prevailing  northwest 
quadrant.  These  winds  are:  intercepted  and  down  washed  to  grade  by 
the  office  and  hotel  towers;  and,  accelerated  through  the  passageways, 
created  by  the  development,  along  the  Plaza  and  the  Columbus  Ave- 
nue Extension.  The  recommended  remedial  measures  greatly  improve 
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the  wind  conditions  creating  an  acceptable  wind  climate  for  the  in- 
tended pedestrian  use. 

In  summary,  the  Ruggles  Center  development  will  have  a 
positive  effect  on  the  existing  wind  environment,  provided  that  a 
selection  of  the  recommended  remedial  devices  identified  in  this 
report,  are  selected  by  the  developer,  approved  by  the  BRA,  and 
incorporated  into  the  development  scheme. 
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BOSTON.  MASSACHUSETTS  (1945-1380) 


>  0  MPH  (ALL  WINDS) 

>  16  MPH  (EXCEEDED  IX  OF  THE  TIME) 


FREQUENCY  OF  OCCURRENCE  IN  X 

TICK  MARKS  INDICATE  FROM  WHERE  THE  WIND  IS  DIRECTED 
FREQUENCIES  ARE  FOR  22.5  DEGREE  SECTORS  OF  THE  COMPASS 


FIGURE  n  D-3 
DIRECTIONAL  DISTRIBUTION  OF  SPRING  WINDS  (5ft) 
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FREQUENCY  OF  OCCUHRENCE  IN  X 

TICK  MAflKS  INOICATE  FROM  WHERE  THE  WIND  IS  DIRECTED 
FREQUENCIES  ARE  FOR  22.5  DEGREE  SECTORS  OF  THE  COMPASS 


FIGURE  II  D-4 

DIRECTIONAL  DISTRIBUTION  OF  SUMMER  WINDS  (5ft) 
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BOSTON.  MASSACHUSETTS  (1945-1980) 


>  0  MPH    (ALL  WINDS) 

>  15  MPH    (EXCEEDED    IX  OF  THE  TIME) 


•••••••        FHEaUENCY  OF  OCCURRENCE  IN  X 

TICK  MARKS  INDICATE  FROM  WHERE  THE  WIND   IS  DIRECTED 
FREQUENCIES  ARE  FOR     22,5  DEGREE  SECTORS  OF  THE  COMPASS 


FIGURE  II  D-5 

DIRECTIONAL  DISTRIBUTION  OF  FALL  WINDS   (5ft) 
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>  0  MPH    (ALL  WINDS) 

>  19  MPH    (EXCEEDED   IX  OF  THE  TIME] 


•••••••        FREQUENCY  OF  OCCURRENCE   IN  X 

TICK  MARKS  INDICATE  FROM  WHERE  THE  WIND  IS  DIRECTED 
FREQUENCIES  ARE  FOR     22.5  DEGREE  SECTORS  OF  THE  COMPASS 


HGURE  II  D-6 

DIRECTIONAL  DISTRIBUTION  OF  WINTER  WINDS   (5ft) 
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BOSTON.  MASSACHUSETTS  (1945-1980) 


>  0   MPH    (ALL  WINDS) 

>  15  MPH    (EXCEEDED   IX  OF  THE  TIME} 


•••••••        FREQUENCY  OF  OCCURRENCE  IN  X 

TICK  MARKS  INDICATE  FROM  WHERE  THE  WIND   IS  DIRECTED 
FREQUENCIES  ARE  FOR     22.5  DEGREE  SECTORS  OF  THE  COMPASS 


FIGURE  II  D-7 

DIRECTIONAL  DISTRIBUTION   OF  ANNUAL  WINDS   (5ft) 
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FIGURE  n  D-14 

LOCATION  OF  REMEDIAL  DEVICES 

APPROX.   SCALE      l"=60' 
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FIGURE  n  D-15 

LOCATION   OF  WIND   SPEED   SENSORS 
APPROX.    SCALE      1"=75' 
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for   which    the   predicted   HAnds   ere      suili<c'lei 

2)  ':;   ChcirrSe   iSreeter   then   lOX   bssed   on   conii^^rison  with   Test   Condition 

3)  Wind   Sr-eed;    sre   for   3   IX   probebil  i  ty  ^ 


TEST   CONDITION 


D 
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EXISTING   SITE   CONDITIONS 

PROF'OGLD   r^'UGGLES   CENTER 

PROPOSED   RUGGLES   CENTER   WITH   RI•:^fl^DIAL   DLMICES 


TABLE     II     D-1 
MEAN     WIND     SPEED     EXCEEDED     1     Ti     OF    THE     TIME 

SPRING 
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C               -11           24         4(4(4(4c4(**4(4(4(4r4(4f4f4f 

— + 

S  A  28        4(4(4(4r4(4(4(4(4r4(4(4(4(4(4(4:4(4(4( 

6  2?        4(4(4(4(4:4(4(4:4:4(4(4(4(4(4(4^4(4r4(4( 

C  -10  25         4(4(4(4(4(4(4(4:4r4r4(4(4(4(4(4( 

• + 

?  A  25        4(4(4(4(4(4(4(4(4:4(4^4(4(4(4(4( 

B  25        4(4(4(4(4(4(4(4(4(4(4(4^4(4(4(4( 

C  25        4(4:4(4(4(4:4^4(4(4(4(4:4:4(4^4( 

+ — ■ • 

10  A  26         4(4(4(4(4(4(4r4(4(4(4(4(4(4(4(4(4( 
B               -34  17        4(4(4(4(4f4(4f4f 

C  -42  15        4(4(4(**4( 

f 

11  A  26         *4(4(4(4(4(4(4(4(4(4(4(4r*4f*4( 
B  25        4(4(4(4:4:4(4(4(4(4^4(4(4(4:4^4( 

C  25        4(4(4(4(4(4(4^4^4^4(4(4(4^4(4^4' 

■+ 

12  A  26        4(4:4(4(4(4(4(4(4(4(4(4(4(4(4(4(4( 

B  -11  23        4(4(4(4(4(4'4'4(4(4(4(4f4f4f 

C               -11           23        4(4(4:4(4r4(4(**4(4(4(4(4( 
4 

H\)\\L'>    I)    I  in^l    fistHri^k   deriot«s   c^teifijry   of   H^der-itrirfii      rt(M:.i'/.'.ty 
for   i-.'hit.h    the-   Fredicteci   winds   ?re      «ui1i<L'lei 

2)  /'   Ch3n:i<=   i!r>f^i-,er    thejii   lOZ   b^sHd   on   i.-omwHr  ison   wi<:h   Tnst   Condi*:  iun   A. 

3)  Wind   speeds    ?re   for   h    IX   prob?bilitai 

TE>JT   C0ND[IION 


A 
B 
C 


EXISTING   5ITE   CONDI  T.TOME 

PRUPOSt.))   RIJI3GLES   CENTER 

FROrOSEP   RU6GLEG   CENTER   HITH   REHLPIAL    PhM.lCES 


TABLE     II     P-2 
EFFECTIVE    GUST    SPEED    EXCEEDED     1     %    OF    THE    TIME 

SPRING 


11-34  Wind 


SUGGESTED  MEAN         (HPH)                           12        15  19 

WINIi  SFEEPS  FOR >                  SITTING        I  STANDING  I  WALKING    I   UNCOMFORTAPLE  FOR 

I         I  I       WALKING > 

MEAN                       I         I  i 

LOCATION   TEST    PERCENTAGE  SPEED   5              10             15  20            25+ 

CONDITION   CHANGE    (HPH)   :              Sit  I   :              t 

+ 1- + 

^  ■"*  Jj  J  Aw  ^^  ^^  ^^  ^T"  ^^  ^^  ^F-  T^  ^P"  '^  'r^  ^r*  *T^  ^^  'r'  "^  'r'  'r-  •»'■  'r'  *r-  "^  ^^ 

1 + + + 

+ 1- + 

IS  A  1?        4c4:4c:f;}(c4c>t:^^4^^4:i^^4:4:4:4(4^4:^^4:4c4^4c4c4^4^ 

B  -10  17         }^4:4:4:^4:4:3^)^^^4c^>fc4:)tc4c3tc^4:Xc4C3(:4r;(; 

A    fy  A  i    Q  N^  i|^  -1^  f^  ■^^  ■^J^  1^  iXf  -j^  -glr  ■^4'  ^^  ^f  "^  ^^  ^^  '^r  ^b  i^  ^^  ^b  ^b  -^  ^r  ^r  ^^  ^^  ^»  ^U 

20  A  20        )^  4c  ^  }K  4^  4: 4^  ^  ^  ^- 4*^  ^3tc;ir.4C!((3t(  4c  4^4:4:4(4:^^4(11(4: 4^4^ 

B  fl5  23        4(4:4:4:4:4:4:4(4:4^4:4:4:4(4(4:4(4(4(4:4(4:4(4:4:4:4(4(4(4(4(4(4:4(4(4(4: 

C  -10  IB         4(4(4(4:4c4c4(4:4(4:4(4(4(4(4(4(4c4(4(4(4(4(4:4:4(4:4( 

C  -45  11         4(4:*4:4:4(4t4:4:**4(4( 

C               -55             •?        4(4(4(4(4(*4(4:4( 
+ + + 

^  ^  A  n    A  ^^  ^^^    ^^    ^^    ^^^  ^^^  ^^  ^^  ^^  ^^^    ^^^    ''A^    ^^^  ^^^    ^S^  ^^  ^^  ^^^  ^^  ^^  ^^    ^^  ^^  ^^    ^^  ^ft*  ^^  ^l'  ^^  ^^  ^^ 

E               +15          23        4(4:4:4:4(4(4(4(4(4:4:**4:4:4(4(4(4(4(4(4(*4:4:4:4(4(4(4(4r4(4(*4(4f4f 
C               -30           14         4:4(4(4c4(4(4:4:4(4:4(4(4(4(4(4(4(4:4: 
+ + + 

24  A  20        4:4(4:4:4:*4:4:*4(4:4(4:4:4:4:4:4(4:4:4:*4:4(4:4(4:4(4:4f4( 

B               +25          25        4(4f4:4:4:4:*4:*4:4:4(4:4:*4:4:4(4:4:4:4:4(4(4f4(4(4:4(4(4(4(4(4(4(4:4:4:4(4(4( 
C               -35           13        4(4:4(4(4(4C4(4:4:4(4(4(4(4(4(4(4( 
+ + + 

NOTE!    1)    I'lndl    8iteri-ik   denutes   category   uf    f'9'ieitvi4n      activity 
for   which   the   predicted   wjnds    sre      suitable  ► 

2)  Z   Choru-^e   Greater    than   102   bsied   on   coiDP':jris>jn   with   Test   Condition   A. 

3)  Wind    SFeedi    are    for    a    I'i   probebility. 

TEST    CCNDITION 


A  EXISTING    SITE    CONDITIONS 

B  PROPOSr^D    RUGGLES    CENTER 

C  PROPOSEn   RUGGLES   CENTER   WITH   REMEDIAL    DLMIt^ES 


TABLE     II     D-3 
MEAN     WIND     SPEED     EXCEEDED     1     %     OF     THE     TIME 

SPRING 


Wind   11-35 


< ACCEPTAHLE   >l< -   UNACCEPl A.><I.L   > 

6UST 
LOCATION      TEST         PERCENTAGE    SFEEII      10                              20                              30                             40                            50+ 
CONDITION       CHANGE        («PH)       J                                 J                                 :  I                              I                                5 
+ 

13  A  26        ******♦*♦♦****♦♦♦ 

C  -11  23        *♦*»*♦****♦*** 

+ 

14  A  26        ********#3|r**»5|:*3|f3r 

J>  i/  ]|C j|C j|C jfC JfC jfC j|C 4fC i|C j|k i|( 3|C 4fL 3|C jfT SI' jff  ]|r 

C  25        4c4c4c4:](c4c4n|c4c4(4r4r4r}|:4r]|r 

+ 

15  A  26    *******#**»*♦**♦* 

5  28    ilf.Tl>iyiiiillf.'itiWT¥T¥*W^Wi¥*'!¥i¥*'*'* 
C  28    4c4(4c3|c4r^4^4^4^4r4^4r4r4'4r}i:4r4r^ 

■ ■!■ 

16  A  28    ******5»r***3»f»jrj|r3)r:|r*** 

6  2?    4c)ic4;4c](c4r](r4r]|c](r4;:|(4r]|c^]|;4;4r4r4r 

+ 

17  A  26    *******»***♦*♦♦** 

. + 

18  A  25    4c4c4c4:4:4:4:i»:4:)r4c4:4r4r4r4c 
B  25    4::(c4c4c;(;4:4^}|^4r4^4r^^4:iK4^ 

r ^ 

1?  A  26        ■Hnillf.llii^^ilritf^Wi-iHlf^ilfWTlPWW^ 

B  28        4c4:}k4:)k4:4(3<':}|^^4(4c4^4c4^4r4(4r4c 

+ 

20  A  27        *******3|r*)|c****3»t3|f3|t3|r 

B  lis  32         4t4(4c:(c4c4t4:]|r4t4r4r]|r4r]|r](r;(;:tr4r4r:tr:|r:|r:(r 

C  -14  23        ******♦♦*♦**** 

, + 

21  A  26         4c4:4c4:4t)(c)(r:|r4r4r4r4r]|r4ri|r)|t4t 

6      -Ml    2?    i(c4(4^4c4^}t'4'4r4riir3(ri|r4E:ir4;4r4r4r4^:fr 

C      -38     16    ******* 
+ 

22  A  27  ****************** 
B  27  ****************** 
C      -48     14    ***** 

+ 

23  A  26    ***************** 

B      +19    31    ********************** 
C      -15     22    ************* 
+ 

^m  ~  n  ^  O       *» ■  ^^  *^  *^  ^'  "^  T-  'w^  *w^  'r  *^  *^  'r'  'w'  'r  'm'  'r 

B              +26    33    ************************ 
C      +30     18    ********* 
+ 

NUrU!    1)    filial    iJS'.HriHk   deiuitHS  c-it'idoi'v   of   pef.le-.itr  i.^n      .<<M,  .i'/.i  ty 
for   i/hich   the   predicted   wintifc   c^t-ff     sni<BL>lei 
2>    Z   {'A\-ii-\dp   ^,i>ed<,Hr    tii^n    102   L<8SHd   on   coiBpai'ison   '.(i  Mi    Ivfst   (.'oiKli*:  .iun   A. 
3)    k'ind   speeds   ere   for    b   IX  ptobptij  ]  i  (  y  i 

TEST  CONPIIION 


A 
B 
C 


EXISTING   SITD:   CCiNlOTIONS 

FH;UPOyi.:0   fs'UUGLlJS   CtNCER 

PROPOSED   RUGPLE1<   CENTER   K'.ITH   REMLPIAL    P!:"M]H;H5> 


TABLE     II     D-4 
EFFECTIVE    GUS !      SPEED     EXCEEDED     1     %     OF     THE     TIME 

SPRING 


II  -  36  Wind 


SUGGESTEIl  MEAN 
mm   SPEEDS  FOR  - 


LOCATION   TEST 

CONDITION 


(HFH.t 


HEAN 

PERCENTAGE  SPEED 

CHANGE   (HPH) 


SITTING 


10 


12 
i 
I 
i 

I 
+- 


STANDING 


15 
I 
I 
I 

15 
t 
+ 


UALKING 


19 
i 
i 
I 

I 


UNCOMFORTABLE  FOR 
WALKING  


20 


25+ 


A  1?    4C)K;(c]|;}fc4c4;4:4c4:]|c4c4c4c](c:((4:4c;f;;(r;|ti|c4:4citr)l?^4^4^ 

F      +21     23    «4c4(4:4^4c^)<c4c)|:4:4c4:«4(:ir])(4c«4^4c4c»4c«>f:4:4ci|:4r4r:fc4r)trV4r^ 


28 


29 


31 


32 


A 
B 

C 

A 
B 
C 

A 
E 
C 

A 
B 
C 

A 
B 
C 

A 

p 

C 

A 
P 
C 


+  10 
-2A 


+  10 
-31 


+  15 
-31 


+  31 
-21 


+26 
-15 


-10 
-15 


-21 
-31 


JZ 


34 


A 
B 
C 

A 
B 
C 

A 
B 

C 


-11 


+27 
+  11 


4  Q  ^Lf  ^^  ^^  ^^  ^t  ^^^  ^^^  ^^^  n4#  ^^^  ''^^  ^^  ^^  ^^^  ^^^  ^^  ^^^  ^^^  ^^  ^F  ^'  ^^  ^ft*  ^^  4^  ^^  ^^  -ii*  ^b 

_: J. + ^ 


36 


■1? 
■1? 


NOTt: 


1)  Final  esterisk  denot'^s  cste^ory  of  (^edestriBn 
for  which  the  predicted  winds  tie   £uitc<ble. 

2)  7.   Chsn:ie  Srester  thsn  lO'i  based  on  comn^rison 

3)  Wind  speeds  ere  for  s  1%  probebility, 


activity 
with  Test  Condition  A. 


TEST    CONEiITION 

A 
B 
C 


EXISTING    SITE   CONDITIONS 

PROPOSED   RUGGLES   CENTER 

PROPOSED   RUGGLES   CENTER   WITH   REMEDIAL    DL<.'lCt;S 


TABLE     II     D-5 
MEAN     WIND     SPEED     EXCEEDED     1     Z     OF     THE     TIME 

SPRING 


Wind    11-37 


< ACCEF-TABLE  >l<-- UNAt:(;i-.|-(A»LI:  > 

GUST 

LOCATION   TEST    PERCENTAGE  EPEEP   10            20            30            40  50+ 

CONPITION   CHANGE   («PH)   ;            :            ?  I            :  : 


25 

A 
B 
C 

+  24 

25 
31 
25 

+ 

4c »  4(  4c  4^  4c  4c  4(  4c  4: 4^  4^  4c  4r  4c  4r  4(  4r  4;  4r  4r  :tr 

4c  4c  4c  4c  4c  4r  4c  4c  4c  4c  4c  4c  4c  4c  4c  4^ 

_t. 

26 

A 
B 
C 

-20 

25 
27 
20 

4c4c4c4c4c4;4c4c4c4c»4c4c4c4r4c 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

...J.  .._.._. ._ 

27 

A 
B 

C 

-26 

26 
28 
19 

4c4c4c4c4c4:4c4c4c4c4c4c4c4c4c4c4c 

4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C 

4C4C4C4C4C4C4C4C4C4C 

...J.          . .    _. _. _ 

28 

A 
B 

C 

+  11 
-23 

26 
29 
20 

4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

4C4C4C4C4C4C4C4C4C4C4C 

29 

A 
B 
C 

+  23 
-19 

26 
32 
21 

4c4c4c4:4c4c4c4c4c4c4c4c4c4c4c4c4c 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

..                                       ■       '    '  1         ■    

30 

A 
B 
C 

+24 

-16 

25 
31 
21 

4c4c4c4c4c4c4c4c4c4c4f4c4c4c4c4c 
**4c*4c4c4c*4c4c*4c4c4c4c4f4c4c4c4c4c4c 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

_                        . ._ ...         _    ■ 

31 

A 
B 
C 

-11 
-15 

26 
23 
22 

4c  4c  4c  4c  4c  4c  4c  4c  4;  4c  4c  4c  4c  4c  4c  4c  4c 
*  *  4c  4C  4c  4c  4c  4c  4c  4c  4f  4f  4c  4c 
4c  4c  4: 4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

T^ 

32 

A 
B 
C 

-19 

-26 

26 
21 
19 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4: 4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

-T 

3:^ 

34 

A 
B 
C 

A 
B 
C 

+20 

+  12 

25 
25 
24 

25 
30 
28 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
*4c4c4c4c4c4c4c4c4c4c4c4c4r4c4c 
4c4c4c4c4c4c*4c4c4c4c4c4c4c4c 
+ 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4: 4c  4c  4c  4c  4c 
***4c4c4c4f4c4c4f4c4c4c4c4c4c4c4c4c4c4c 
4c  4c  4c  4: 4c  4c  4c  4c  4^  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 



35 

A 
B 
C 

■77 

29 
27 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4: 4c  4: 4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4c  4c  4c  4c  4C4C4C  4c4c4f  4c  4c  *  4c  4c  4c  4c  4c 

T^ 

36 

A 
B 
C 

-10 
-10 

28 
25 
25 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4c4c4c4c4c4c4c4c4c4c*4c4c4f4c4c 

-T             ■ 

-  + 

NlJI'l";    1)    I  .(ndl    iSittfri^k   clHiuittis   ostojiory   of  >»w>.1«Htr  t;4n      «i;t.i.v.i.ty 
for    whJL'h   thf   Fredicied   i/.xnd?   eif?      suilBl-lei 

2)  Z  CiT^n^o   rir-edter    tiicjn   lOZ   i5s««>.l  on   iMJinHwi' i-jon  wii'.ii    Iwst  r()iif.li<'.  xon   A. 

3)  Wind   speeds    srs   for   ?   17.   probebil  i t«i 

TEST   CONDI f [ON 

A  EXISTING   SITE   f;0NDIT.\(.iN5 

B  FRiJPOSb:))    RIJG()L!r:S    CLjVTER 

C  PROPOSED   RUGGLES   CENIER   fffJTH   Ra'&.nXM.    IHrM.K.'tS 


TAPLE  11  P--6 
EFFECTIVE  GUST  SPEED  EXCEEDED  1  %  OF  THE  TIME 

SPRING 


11-38  Wind 


SUGGESTEP  MEAN         («FH)                          12       15  1<? 

WIND  SPEEDS  FOR >                  SITTING        I  STANPING  I  WALKING    I  UNCOHFORTABLE  fOR 

I        I  I       WALKING > 

MEAN                      i        i  I 
LOCATION   TEST    PERCENTAGE  SPEED   5             10            15  20  25+ 
CONDITION   CHANGE   («PH)   5             :     I        t  I  :             : 
+ + + 

Jy  ^  J  ^  /  "^^  ^f^  ^^  ^m^  ^^  ^^  ^^  ^^  ^m^  ^^  ^f^  ^r"  ^m*  ^T"  ^m**  ^r*  ^f*  ^r'  ^r*  ^r  ^F'  ^r'  ^^  ^F'  ^F 

jIj  U  n  X  /  ^P"  ^^  ^^  ^P-  ^^  ^^  ^F"  ^F'  ^F"  ^F*  ^T-  ^F-  'r'  ^F*  ^^  ^F*  ^^  ^^  ^^  ^F^  ^^  ^F"  ^F'  ^P  ^* 

F                 -17           14         ******************* 
C               -17          14        ******************* 
+ + + 

TO  A  i  1  ^  A  A  3fc  A  A  4C  A  3lC  !llC  3l£  3lC  ?IC  ^iC  A  ^k  3k  3iC  2fc  3fc  A  4C3k 

+ — + + 

40  A  15        ********************* 

v%  ^  1   ^  1   '^  "A  "^  ^Jf  %to  ^b  ■^^  ^#  ^b  ^b  1^  ^^  ^^  ^r  ^y  ^^  ^b  ^^  ^b  ^b  -Jy  ^b  ^b  ^b  ^b  ^b 

_ + + + 

T  ta*  H  i  /  ^F-  ^r-  ^F'  ^T"  ^^  tN  "^  "^  ^T'  ^r-  ^p-  ^r-  'r-  'w-  ^r*  ^^  ^F"  t^  ^^  ^F"  •f'-  ^^  ^p*  ^r^  ^^ 

B               -17          14        ******************* 
C               -17          14        ******************* 
+ + + 

4  A  J*  ^  ^  ^^  ^A'  ^A'  ^^  ^t  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^^  ^^  ^^  ^^  ^fr  ^^  ^^  ^^  ^^  ^^  ^fr  ^^ 

*7  /^  j^  /  "^^  "T^  ^F^  ^r*  ^T"  ^r •  ^^"  ^P*  ■«  '  ^F"  ^F*  ^r*  ^r^  •^^  ^F*  ^^  •^^  ^^  ^F^  ^^  ^^  ^^  ^^  ^^  ^^ 

B               -23           13        ***************** 
C               -35           11         ************* 
+ + + 

B               -12           14        ******************* 
^- + + + 

"  w  H  i  *T  ^^  ^F'  ^^  ^^  ^P  ^F"  ^F'  ^F^  ^^  ^^  ^P"  ^^  ^f-  ^F"  ^F"  ^^  ^^  ^^  rf^ 

£         T 1  M      lu     )|C  )|C  ifC  )9(  )fC  )|C  3|C  ^  3|C  3|C  3|C  3|C  3f£  3|C  ^  ^  3|C  ^  4fC  <fC  3|C  ^  3yC 

C      -28    10   *********** 
; + + + 

4Q        ^  IT     ************************* 

B      +1?    20    ******************************* 

C      -23    13    ***************** 
+ + + 

note;  1)  Final  esLeriik  denotes  ceteaora  of  pede-^trii^n   scttvity 
for  i-.'hich  the  predicted  winds  ere  sijitsblet 

2)  'L   ChenSe  dreeter  thsn  10%  besed  L'n  coniPdrison  with  lest  Condition  A, 

3)  Wind  speed;  are  for  e  1%  prohebilityr 

TEST  COMDIflON 

A        EXISTING  SITE  CONDITIONS 

E        PRUPOSKD  RU06LES  CENTER 

C        PROPOSED  RUGGLES  CENTER  WITH  REMEDIAL  DEVICES 

TABLE  II  D-7 
MEAN  WIND  SPEED  EXCEEDED  1  %  OF  THE  TIME 

SPRING 


Wind   11-39 


ACCEPTABLE   >K UNACCfiPT  A.MLt 


GUST 
LOCATION      TEST         PERCENTAGE    SPEED      10  20  30  40  504 

CONDITION        CHANGE        <«PH)       :  J  J  I  t  I 


37 

A 
B 

C 

26 
25 
24 

_4 . . 

J. 

38 

A 
B 

C 

-12 

-12 

24 
21 
21 

4c  :(c  )f:  4: 4r  4^  4^  4r  ]|r  4r  4;  ]|; 

^ 

39 

A 
B 

C 

22 
24 
23 

*Tllf.Tllf.Tlti:ti*W  ******** 

************** 

^ 

40 

A 
B 

C 

H4 

21 
24 

23 

************ 

*************** 

************** 

J.                                                           

41 

A 
B 

C 

+27 

22 
28 
23 

4C ««««)«:  ]|r  K(  :r  4r  4r  ]|r  4r 
******************* 
ilti****  ********* 

_L                                 .                                                 

42 

A 
6 

C 

+  3? 

23 
32 
25 

:lH:mi:llf1lfi:llf********* 

nn*************** 

.  .    ,._        ... .. t 

43 

A 
6 

C 

-13 

23 
20 
21 

*.:ili:it:il/iW********* 
H/iyHi^fifliilfitr***** 

Tti^H********** 

,._   I., ,      .                   ,.„. ^  __        ._    ,. 

44 

A 
6 
C 

-13 
"21 

23 
20 

18 

*1I^W.*********** 

n^mmiLii^iiifWiif**** 

^^  'm^  ^w*  •T^  •iT  'r  'r   'w    'r- 

_«,         „ _,, ..,-.._.               

4S 

A 
6 
C 

22 
22 
22 

•$HllL'tfi*Tt^*  ******* 

.4..      .    ... 

46 

A 
B 

C 

+25 
-20 

20 
25 
16 

%ilf.Tltiilf.1lli*1lfi**** 
**************** 

^h"  'W*  "^  *r'  ^r-  "^  *F 

47 

A 
B 
C 

24 
25 
24 

■^iin%***  ********* 

%ilfi%illiilfilfilfil;iilf:llf:^Hfileilf*lt 
4c  4c  4: 4: 2tc  4c  }(c  4c  4c  4c  ]|r  :|r  4r  4r  )|r 

T 

.X.       

48 

A 
B 
C 

+  21 
-17 

23 
28 
1? 

4c4t4f4f4f4f*4f4r*4c4t4c4c 

4: 4c  4c  4c  4^  4c  4c  4^  4^  4c  4c  4c  4c  4^  4c  4c  4c  4c  4c 

4c4:4c4c4c4:4c4:4c4c 

-  + 

NOtt:;    1)    Fiii-il    sstriri-Hk   dwnoty-j    c.3l-,«i<(jr«   of   H«>.1tfHtr  irtii      Bct.ivity 
for    which    the   predicted   w.uids   ?r«.'      s'.ii(f;Mei 

2)  7.   iJh^Hhie   -Tiraritt^r    th-sn   lOZ   L'i3«tf>i   on   (M)aK>fJi'i"5«n   with    X'i'.ii   Condi*: ion   A. 

3)  Wind   £?ffed=    sre   for   e    \7.   prot-eMAita  ■ 

TE?3T    CUNDiriON 

A  EXISTING   GITE   CONHITTONH 

B  FRfJPOSl.D   RIJGULKS    Cl-NIER 

C  PROPOSED   RUGGLES   CLNTER   H.UH   REHLDIAL    HLVULS 


TABLE     II     D-e 
EFFECTIME     GUST     SPEED    EXCEEDED     1     %     OF     THE     TIME 

SPRING 


11-40  Wind 


SUGGESTED  MEAN         <«FH)  12       15  19 

mm  "^PEFPS  FOR >  SITTIN6        I  STANDING  I   «AiKIN6    I   UNCOMFORTABLE  FOR 

I        I  I      WALKING > 

HEAN                     III 
LOCATION   TEST    PERCENTAGE  SPEED   5             10            15            20            25+ 
CONDITION   CHANGE   <HPH)   :             til           It             : 
+ + + 

49  A  17    4c4c4c4c«4c4:^4c4::fc]tc](c4:4t4c3K3K}tc4r:|r4c4:]t(« 

C      -11     15    **))t»)(c*********)jcj)r)|f.***;* 
+ + + 

50  A  18   ************»****»*♦*♦**♦♦* 

^  J  n         ^K^  ^^  ^^  ^^  ^^  ^^  ^^  ^fr  ^^f  ^^  ^^  ^^  ^A^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^fr  ^^  ^^  ^fr  ^^  ^^  ^^ 

C      -22    14    ******************* 
+ + + 

B      +35    23   **»*********»*i|t*»**»***3(r;|r:|r***3|f*###3(t** 
C      +11     19    ***************************** 
+ + + 

52  A  IS    *************************** 

B                                19    ]K4ci»C}»;;«;:4c)»:)(;4c)f(>K4c:f(4c«}r4c4c}f(4;](r]fc4:4r4c]|c4;4r4c 
C            17    ************************* 
-  + + + 

53  A  21    ********************************* 
B      -2S    15   ********************* 

C      -52    10    *********** 
+ + + 

54  A  20    ******************************* 

B      +25    25    ***************************************** 
C      -10    18    *************************** 
+ + + 

55  A  19    ***************************** 

f  T         ^^  ^^  j^k  ^^  ^^  ^^  ^^  ^^  ^^  ^F^  ^^  ^F'  ^F"  ^^  ^^  ^^  ^r'  ^r^  ^r*  ^r   ^F"  •■^  ^^  ^^  ^^  ^^  ^F^  ^r*  ^F** 

C      -42     11    ************* 
+ + + 

56  A  13    *************************** 

ij  ^         ^  ^       ^^  ^F^  ^F"  ^F*  ^F"  T"  ^F"  ^F^  ^F*  ^F'  ^F'  •T'  ^^  ^^  ^^ 

C      -50     9    ********* 
+ + + 

57  A  18   *************************** 
£  1?    ************************* 

C      -11     16    *********************** 
+ 1- + 

5S     A  15    ********************* 

B      +13    17    ************************* 

C      -13    13    ***************** 

+ + + 

5?     A  16    *********************** 

_  T  i  O  X    J  "T*"  'T'"  'r-  'T^  *r'  'r'  ^r"  'r'  •»  •  "^  'r  'W'  '^  "^  "^  •■*  "^  *^  *^  ^T"  •^  "^  "^  *^  •»*  "^  *^  "»^  "^ 

^  ^  Q      ^^^  ^^^  ^^  ^^^  ^^^  ^^  ^^  ^^  ^^^  ^^^  ^^  ^^^  ^^^  ^^  ^^  ^^^  ^^^  ^A'  ^^  ^^  ^^  ^^^  ^^  ^^  ^^  ^^  ^^ 

r^  4  '^       ^^  ^^^  "^^  ^^f  ^^  ^^  ^^  ^t  ^t  ^^^  ^^  ^^  ^^^  ^^  ^^  ^^^  ^^  ^^  ^^^  ^^  ^^  ^^  ^^  ^^  ^^ 

■ .^1 :__. — ^ + + 

note;  1)  Kinal  ssterisk  denotes  cste^ory  of  pedestrian   activity 
for  i.'hich  the  predicted  winds  ere   suiteble. 
2}  y.   Ch3ni!e  greeter  then  10%  bssed  on  comparison  with  lest  Condition  A. 
3)  Uind  speeds  =re  for  e  1%  probebi lity ► 

TEST  CONDITION 


A 
B 
C 


EXISTING    SITE   CONDITIONS 

F'ROFOStD   RUGOLES    CENTER 

PROPOSED   RUGGLES   CENTER   WITH   REMEDIAL    DEVICES 


TABLE     II     D-9 
MEAN     WINJ.1     SPEED     EXCEEDED     1     X     OF     THE     TIME 

SPRING 


Wind   11-41 


ACCEPTABLE   >l< UNACCt.Pl A.MLt 


C^lST 
LOCATION      TEST         PERCENTAGE    SPEED      10  20  30  40  5W 

CONPITION       CHANGE        (ttPH)       t  ?  :  I  I  J 


49 

A 
F 

C 

-13 

23 
25 
20 

4c  4c  4:  «r  :t(:tr  )«r  4^  4(  Hr  sK  4C  4c  4c  4r  ♦ 
4c4c4:4c4c4c4c«4c4:4c 

50 

A 
B 
C 

-12 

24 
25 
21 

4c  4(  4c  4c  4r  4r  4^  JC^  4^  4^  4^  4^^  4c  4^  4c 
4c4c4c4c4:4c4c4r4c4'4r4c4c4c4c4c 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

_!. 

51 

A 
B 
C 

+  37 

24 
33 
24 

4c4c4c4c4c4r4c4c4c4c4c4r4r4c4c 
4c4c4c4c4c4c4c4c4c4c4c4c4c4c4r4c4c4r4c4c4c4r4r4c 

4c4c4c4c4c4c4c4c4r4c4c4r4r4c4c 

J. 

52 

A 
B 
C 

H2 

24 

27 
24 

4c4c4c4c4c4c4c4c4c4c4c4c4c4c4r 
4c4c4c4c4c4c4'4'4c4c4r4c4r4r4r4c4c4r 
4c  4c  4c  4c  4c  4(  4r  4"  4c  4"  4"  4"  4c  4c  4r 

T^ 

53 

A 
B 

C 

-14 

-37 

27 
23 

17 

4c4c4:4c4t4c4r4c4c4c4c4c4r4c4r4c4c4c 
4c  4c  4: 4c  4c  4c  4r  4r  4c  4c  4^  4^  4c  4^ 
4C4C4C4C4C4C4C4C 

T 

54 

A 
B 

C 

i26 

26 
33 
26 

4c  4c  4c  4c  4^  4c  4c  4c  4c  4c  4c  4r  4c  4c  4c  4c  4c 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C 

55 

A 
B 

C 

-28 

25 
27 
18 

4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C 
4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C 
4c  4c  4c  4c  4c  4c  4c  4c  4c 

.1  ._         .                                         ,,         ._ _.  « 

56 

A 
B 
C 

-24 
-40 

25 
19 
15 

4c4c4c4c4c4c4r4c4c4c4r4c4c4c4r4c 

4C4C4C4C4C4C4C4C4C4C 

4C4C4C4C4C4C 

,1.    .                              ,...,■          ,  . ...                 .     _ 

57 

A 
B 
C 

24 
26 
23 

4c  4c  4c  4c  4c  4c  4c  4^  4c  4c  4c  4c  4c  4c  4c 
4c4c4c*****4f*4f**4f4c4c4c 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4^  4;  4c  4c  4c 

1                                                                        ..-.__ 

58 

A 
B 
C 

+  13 

25 
20 

4c4c4c4c4c4r4c4c4c4c4c4c4c 

4c  4c  4c  4: 4r  4r  4r  4r  4r  4r  4r  4r  4(  4r.  4r  4r 

4c4c4c4c4c4c4c4f4c4c4c 

a                                                 

5? 

A 
B 
C 

+21 
-17 

23 
28 
19 

4c4e4c4c4c4c4c4c4c4c4c4c4c4c 

4c  4c  4c  4c  4c  4c  4^  4^  4^  4^  4c  4c  4c  4c  4c  4c  4c  4c  4c 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

60 

A 
B 
C 

24 
26 

23 

4c4c4c4c4c4f4c4c4c4c4c*4c4c4c 
4c4c4c*4c4c*  *  *  *  **  4C4C4C4C4C 
4c4c*4c4c4c4r*4:4c4c4c4c4c 

T 

-  + 

NUrt;;    D    liiwl    ^i<.eriiik   '.iamiin^   crtt^>3ory   uf   PH<;l«'itri:!M      ;<(:<•, .tv.Uy 
for   wiiJch   thf   pr-pdicted  wine's   ?rf?      cuitf^LOe. 

2)  /',   Ch-jn^^e   iimatat'    hh^n   lOZ   L'^sij'i   on   comp.jrtson   •>ix^,U   Ty-it   Con<:I.U;.'.on  A. 

3)  Wind   speeds    are   for   ?   IX  prob3blIi1y. 

TEST    CUNPII  ION 

A  EXISTING   SITE   CONlOT.U.iMS 

B  PXOP'JSi:.0   RLi6iJLi:S   ChNTER 

C  PROPOSED   RUGGLE?   CENlER  K'HH   REHLItlAL    Dl: VICES 


TABLE     II     P-IO 
EFFECTIVE    GUST     SPEED    EXCEEDED     1     Z    OF     THE    TIME 

SPRING 


II  -  42  Wind 


SUGGESTED  «EAN         («PH)  12       15  19 

WIND  "^PEEnS  FOR >  SITTING        I  STANDING  I   WALKING    I   UNCOMFORTAPl.E  FOR 

I        I  I      WALKING > 

MEAN                     ill 
LOCATION   TEST    PERCENTAGE  SPEED   5             10            15            20            25+ 
CONDITION   CHANGE   (HPH)   :  _^ I t I  __» _: 

B               +33          20        ******************************* 
C                               15        »**♦***♦*»*****»**♦** 
+ + + 

2  A  16        *********************** 

B  -25  12        *************** 

C               -56            7        ***** 
+ + + — 

3  A  17         ************************* 

^  Q  •^  *^  *^-  w^  •^  «^  *^  •r-  *^  ^P"  'r  'r'  "^  ^^  "^  *^  "^  "^  "^  T  T"  *^  *^  T  T  T  *»* 

C                -2?           12         *************** 
+ + + 

^  f\  lo  flCi|C3|f3|f^3|C*fC5|C5|t  5|C  3|t  3|t  flC  ^  y  3|C  )|C  3|C  jfC  «if  Jff  «|C  «|C 

B               -IS          13        ***************** 
C               -18          13        ***************** 
_ + + + 

F                                16         *********************** 
C               -33          10        *********** 
+ + 4- 

0  f^  1  O  JfC  «(C  3fC  3|t  jpC  3fC  3ft  j|k  Jft  a^  Jjt  3^  J^  ^^  ^^  ^^  ^^  ^^  ^^  ^  ^  ^^  ^^ 

W  ^  '        ^^  ^^V  ^^  4^^  ^r"  ^f^  ^r*  ^9^  ^f^  ^^  ^r'  ^W^  ^^  ^^  ^^  ^F*  ^^  ^^  ^^  "^^  ^^  *^^  "^^  "^  •^ 

C      -12    14    ******************* 
+ + + 

7  A  16    *********************** 

^  3      ^^  ^F"  "T^  ^^  ^^  ^^  ^^  ^^  ^F-  ^F*  ^F'  ^^  ^F"  ^^  ^T"  ^F-  ^^  ^F-  ^r-  ^T"  ^r- 

C     -18    13   ***************** 
+ + + 

8  A  17   ************************* 
B  16    *********************** 

C      -17    14    ******************* 
+ + + 

9  H  15    ********************* 
B  14    ******************* 

C            14    ******************* 
+ + + 

10     A  17    ************************* 

It                 -47      9    ********* 
C      -52     8    ******* 
+ + + 

n    A         17   ************************* 

B      -17    14    ******************* 
C      -11     15    ********************* 
+ + + 

12     A            16    *********************** 
B      -12    14    ******************* 
C      -12    14    ******************* 
+ + + 

NOTE!  1)  Fincl  ssterisk  denotes  category  of  pedestrian  sctivity 
for  t.'hich  the  predicted  i/inde  ere  suitsble> 

2)  '/.   Change  Greater  then  lOX  bssed  on  coropsrison  Mith  lest  Condition  A. 

3)  Wind  speeds  ere  for  s   IZ   probsbility. 

TEST  CONDITION 


B 
C 


EXISTING   SITE   CONDITIONS 
PROPOSED   RUGGLES   CENTER 
PROPOSED   RUGGLES   CENTER   (••ITH 


REMEDIAL    DLMICEB 


TABLE     II     D-11 
MEAN     WIND     SPEED     EXCEEDED     1     %     OF     THE     TIME 

SUMMER 


Wind   11-43 


ACCEPTABLE 


>|s<- 


UHACf;[-.PH)).<l.f.  - 


GUST 
LOCATION   TEST    PERCENTA6E  SPEEP   10 


20 


30 


40 


50+ 


CONPITION 

CHANGE 

(MPH) 

:                      : 

:  1                    J 

? 

1 

A 
B 
C 

+  30 

20 

26 
20 

4c  4c  4c  4(  4^.  4: 4^  4^  4^  4^  4r  4(  itr  41^  4r  ](r  ;|r 
4c  4c  4c  4c  4^  4^  4r  4c  4r  4^  4r 

2 

A 
B 

C 

-19 

-38 

21 
17 

13 

4c4c4t4r4c4c4r4'4c4r4c4c 
4c  4c  4c  4c  4^4^  4c  4: 
4c4c4c4t 

3 

A 
B 

C 

+  13 
-13 

22 
25 
19 

4c4c4c4c4:4r4r4r4r4r4r4r4r 
4c4c4:4c4:4c4c4(4'4'4'4r4'4r4c4c 
4c  4c  4c  4: 4(  4: 4^  4r  4^  4r 

A 

A 
B 

C 

-14 

21 
19 
18 

4c  4t  4c  4: 4c  4c  4c  4(  4c  4(  4: 4c 

4c4c4t******4c 

4c4c**4c»*4c4t 

5 

A 
B 

C 

-25 

20 
21 
15 

4c4c4:4c»4c4c4'4r4^4c 
4c  4c  4c  4c  4^  4c  4c  4c  4c  4^  4c  4r 
4c4(4(4c4r4r 

.  ..         1 

6 

A 
B 

C 

21 
23 
20 

4c4c4t4c4(4r4r4r4r4:4c4c 
4c4c4c4c4c4c4c4r4r4c4c4'4c4c 
4c  4c  4c  4c  4r  4c  4c  4(  4c  4c  4c 

7 

A 
B 
C 

-14 

21 
21 
IB 

4c4c4c4r4'4'4'4r4'4r4c4r 
4c4c4c4f***4c4f4f*4f 
4c4:4c4^4(4c4c4r4c 

8 

A 
B 
C 

-13 

')0 

22 
19 

4c4c*4c4c4c4c*4f4f**4r 
4c  4c  4c  4c  4: 4c  4c  4^  4^  4^  4^  4c  4^ 
4c4c4c4c4c4^4c4c4r4: 

1 

9 

A 
6 
C 

21 
19 
19 

4c  4c  4c  4c  4c  4c  4c  4(  4c  4c  4c  4c 
*4c4c4c*4f*4f4c4c 
4c  4c  4c  4c  4^  4^.  4c  4c  4c  4c 

10 

A 
B 

C 

-31 
-36 

22 
15 
14 

4c  4c  4c  4c  4c  4c  4r  4c  4c  4c  4c  4r  4^ 

4c4c4c*4f4f 

4C4C4C4C4C 

11 

A 
6 

C 

22 
21 

92 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4c  4c  4c  4c  4c  4c  4c  4c  4^  4c  4c  4c 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

12 

A 
B 
C 

-13 
-13 

22 
19 

19 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4c  4c  4c  4c  4^  4c  4c  4c  4c  4c 
*4c4c»4c4c*4c4c4c 

NOrt;    1)    Fm?!    ■i^.lnriHk    tlHiiotes   c-jtts-iory   of   Hwdsstr  iri»      ijcM,  .<.</.i.  ty 
for    (■.'Jiicii   the   predictecl   winds   ?i-ft      suiitfL'Jer 

2)  Z    CU-in>i<i   iirvf^twr    tiic?n    lOZ   Lids*?d   uii   i.-omt^rti"  Lson   «jtii    It.'st    t;()iu.!it  ion   A. 

3)  Wind   speeds    ere   for   s   IX   prctisbili ty . 


TEST   CONOrriON 

A 
B 
C 


EXISTING   SITE   CLiNH.n  ).ONS 

PI?(JPiJ'St:i:i   RUGGl.ES   Cl-MTER 

PROPOSED   RUGGLES    CENTER   WITH   REfifcDIAI.    DH'ACES 


TABLE  II  P-12 
EFFECTIVE  GUST  SPEED  E-XCEEDED  1  X  OF  THE  TIME 

SUMMER 


II  -  44  Wind 


SUGGESTED  «EAN 
Vim  SPEEDS  FOR 


(HPH) 


SITTING 


LOCATION      TEST 

CONDITION 


«EAN 

PERCENTAGE  SPEED 

CHANGE        (HPH) 


10 


12  15 

I    STANDING   I 
I  i 

i  I 

15 
I  t 


UALKIN6 


19 

I 

I 


LINCOMf ORTAPLE  FOR 

WALKING > 


20 


25+ 


13 

A 

16 

1lliTtini*****T¥.**.*.**TII>^**^****** 

-+ 

B 

17 

)llLyii:*:ilti**.Tt^ilfi*.*.*******^**y^***** 

C 

15 

««4cKc4c»«]tc«4c»«4c>ic4c«4c4c4c4c« 

-+ 

14 

A 

15 

»«)(c4c}Ki<(«»»4r4c«»«4;4c4c4c4(:r4r 

B 

+13 

17 

ir4:«4c4:>K4:4e4c^«««4C}K]Ki|c«4c4c4c4:4:4c4r 

C 

15 

«»«««:!:  4c««]fc««i|e««4c4c4c4:«« 

_  + 

15 

A 

15 

«  4c  ifc  ]|cir  4c  4c  3(c  4: 4c  Jfc  4c «  4c «  «  «  4c  4c  4( « 

B 

+13 

•     17 

4c4c4c4c4c4c4c4c4c4c4c4c4c4^4c4c4c4c4c4c4c4c4c4c4( 

C 

16 

«  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  iK  4c  4c  4: 4c  4c  4c  4c  4c  4c 

-+ 

16 

A 

17 

4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4r4r4c4c4c4^ 

B 

16 

»:  :tc  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

C 

16 

*****4c4c4c4c4c4c4c4c4c4f4c4c4c4c4c4c4c4c 

_  +  _ . 

17 

A 

15 

4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4( 

E 

14 

))c4:4c4c4c4c4c4c4c4c4c4c4c4c4^4c4c4c4c 

C 

14 

;(c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

_  J.                                   

18 

A 

14 

4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C 

B 

14 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

C 

13 

4c  ](c  ;|c  4C  4: 4c  4c  4c  4c  4c  4c  4c  4c  4r  4c  4c  4c 

_  J. 

1? 

A 

16 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  ♦  4c  4c  4c  4c  4c  4(  4c  4c 

B 

16 

"r*  ^^  ^^  ^^  'r'  "^  ^T"  ^^  'r'  'r-  •r"  'r'  'r-  'r'  'T^  'r'  'r'  'r  *r*  'r'  ^^  ^^  "^ 

C 

-12 

14 

^^^    ^f^  ^^^  ^y^  ^W^  ^W^  ^^^  ^m^  ^9^  ^*  *  '^^  ^^^  ^^^  *^^  *^^    ^T"    ^P"    ^^'    ^r* 

_  J.                                       

20 

A 

17 

:(c  }(c  :tc  ]»c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4(  4c  4;  4c 

B 

IS 

4c  4c  4c  :{c  ^ )»:  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

C 

-17 

14 

4c  itc  2tc  4: 4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

J.               

21 

A 

17 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4: 4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

B 

16 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4: 4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

C 

-47 

9 

)tc4c4c4c4c4c4c4c4c 

_  J. 

22 

A 

17 

If()|c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c 

B 

16 

DC  4c  4c  4c  4c  4^  4c  4c  4c  4c  4c  4c  4c  4^  4c  4c  4c  4c  4c  4c  4c  4c  4c 

C 

-5S 

7 

4C4C4C4C4C 

-  + 

23 

A 

16 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

B 

il2 

18 

4c  4c  4c  4: 4c  4c  4c  4c  4c  4c  4c  4c  4: 4c  4c  4c  4c  4c  4c  4: 4c  4c  4c  4c  4c  4c  4c 

C 

-31 

11 

^^^  ^j^  ^# •  ^F*  ^^^  ^^^  •^^  ^^"  ^B*  ^F"  ^^^  ^w^  ^^' 

.,  .1.                                     ._     ._  , 

24 

A 

16 

4c  4c  4: 4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

B 

+  18 

19 

4c  4^  4c  4c  4c  4: 4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

C 

-31 

11 

4c  4c  4c  #■  4c  4c  4c  4c  4c  4: 4c  4c  4c 
+ + 

-  + 

NOTt!    1) 


jcti'/ity 


i'lnsl    asterisk   denotes   csteaory   of   pe>iestrisn 
for   which   the   predicted   winds   sre      suitable. 

2)  ■;   Chsn-Se   areeter    then   10%   based   on   comparison  with   lest   Condition   A. 

3)  Wind   speeds    ere    for   a    1%   probability. 


TEST   CONDITION 

f'. 
B 
C 


EXISTING    SITE    CONUITIONS 

FROrUSLD    RU6GLES    CENTER 

PROPOSEP   RU66LES    CENTER   WITH   REMtDIAL    DfVICLG 


TABLE     II     D-13 
MEAN     WIND     SPEED     EXCEEDED     1     Z     OF     THE     TIME 

SUMMER 


Wind   11-45 


< ACCEPTAPLE   >l< UNACCl-.PI A).<)J-.   > 

GUST 


LOCATION 

TEST 
CONIIITION 

PERCENTAGE 
CHANGE 

SPEED 
(MPH) 

10                                20 

*                                                                  » 

30                              40                            50+ 

:  i                    :                      : 
_     J.        . 

13 

A 
B 

C 

21 
22 

20 

14 

A 
6 

C 

21 
23 
20 

15 

A 
6 

C 

22 
23 
23 

T^  *^  'w^  'r  *r'  'r  ^r  'r  'r'  ^^  ^r  'm    "^ 

4c  ](c  4c  4c  4: 4c  4^  4(  4c  4^  4^  4^  4^  4^ 

16 

A 
B 

C 

22 
24 
23 

4c  4c  4c  4r  ;(r  4t  4r  4;  }fc  4e  itc  4=  4^  4c  4^ 
4c  4^  4c  4c  4c  4c  4c  4c  4c  4r  4r  4r  ]fr  4r 

17 

A 
6 
C 

21 
21 
20 

4c4c4c4:4c4c4c4c4c4c4c4c 
4C4C4C4C4C4C4C4C4C4C4C 

18 

A 
B 

C 

20 
20 
20 

4C4C4C4C4C4C4C4C4C4C4C 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

19 

A 
B 
C 

21 

22 
19 

4(4c4c4c4c4c4c4c4c4c4c4c 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4c  4c  4c  4c  4c  4c  4c  4^  4c  4c 

1 

20 

A 
B 
C 

-18 

22 
24 
IB 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4C4C4C4C4C4C4C4C4C 

"21 

A 
B 

C 

-40 

22 
22 
13 

4c  4c  4c  4c  4^  4c  4c  4c  4c  4c  4c  4c  4c 
4c4c4:4c4c4c4c4c4c*4c4c4c 
4c  4c  4c  4f 

22 

A 
B 
C 

-50 

22 
22 
11 

4c4c4c4c4c4c4r4c4c4c4c4c4c 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4C4C 

23 

A 
B 
C 

+  14. 
-19 

21 
24 
17 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

4c  4c  4c  4c  4c  4c  4c  4c 

24 

A 
B 

C 

+  1S 
-31 

22 
26 
15 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4c4c4c4c4c4c 

NUI'L^;    1)    iiiiHi    rfsi.rinak    dwnotHS   oatwiloi'y   of   PH(lv?str  irtii      H(M,iv.(ty 
for    !-.'hi(:h    the    Frpdicted   w.in<is    ?r«      cuitrtL<Ie» 

2)  'L   Cii'in^f?   iiri^rfher    th^n   lOZ   lidswJ   on   vM)i8Hrti'i-;on  with    r>?<it   i;oiu.i.<  (-ion   A. 

3)  k'ind   sp<?<s6'i    2  re   for   a    1%   probsbil  i<y . 

TEST    CONDiriON 

A  EXISTING   GITF   CdNlin  .UJNi> 

B  PROPUSt.O   RlJGULrS    CICNTER 

C  PROPOSED   RUGPLE?    t^I.NlER   WITH   REHEBIAL   It|-MAf;h!> 


TABLE     II     D-14 
EFFECTIVE     GUST     SPEED    tXCEEDED     1     %     OF     THE     TIME 

SUMMER 


II  -  46  Wind 


SUGGESTED  MEAN 
WIND  SPEEHS  FOR 


(MPH) 


12 


SITTING 


15 


i  STANDING  I   WALKING 


LOCATION   TEST 

CONPITION 


HEAN 

PERCENTAGE  SPEED 

CHANGE   (MPH) 


]0 


I 


I 


I 
I 

15 
t 


19 
I 
I 
I 


UNCOMFORTAFLK  FOR 

WALKING  > 


20 


25+ 


2S  A  15        ********************* 

B  +13  17        ************************:»r 

C  -13  13        ***************** 


A 
B 
C 


-35 


17  ************************* 

10  ^1F  ^Sf  ^^  ^^f  ^^  ^^  ^^  ^^  ^^f  ^^  ^^  -Jy  ^b  '^b  ^b  ^b  -^y  ^b  ^y  ^y  ^y  ^b  ^b  ^#  ^y  ^v  ^b 

(U  ^^  ^^  ^^  ^^  ^F^  ^^  ^^  ^^  ^»"  ^^  ^^  ^^  ^^  ^r^  ^F'  ■■^  '^^  ^^  ^^  ^^  ^^  ^^  ^^  *^^  ^r  *F*  ^^ 

J    4  ^b  ^^  ^fr  ^^  ^^  ^^  ^fr  ^t  ^^  ^fr  ^fr  ^^  ^^ 


27  A  17        ************************* 

B  +11  19        ***************************** 

C               -41           10        *********** 
+ + + 

28  A  16        *********************** 

^  ^  {1  A  7  '^  '^  "^  '^  ^^  "^  ^*  ^^  ^T"  ^^  'w'  ^T"  'T'  T"  "^  •■  '  T"  "^  ^r"  T*  T"  "^  "^  T"  *^  T*  "^  "T*-  *r 

C               -31           11        ************* 
+ + +  _— 

29  A  16        *********************** 

j^  i  ^  ^  ii  V  ^^  ^^  ^^  ^^  ^»  ■  ^^  ^^  ^^  ^^  ^^  ^^  ^f'  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^»    ^^  ^^  ^^  ^^  ^^  ^'    ^' 

C  -25  12        *************** 


30 


A 
B 
C 


+  26 
-20 


15 
19 
12 


********************* 
***************************** 

+ + +- 

^M  ^b  ^b  ^^  ^Mf  ^^  ^t^  ^fr  ^^^  ^^  ^^  ^^  ^^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^ 

+ + +_ 

+ + +_ 

^^^  ^f  ^Mf  *^M  ^Mf  ^ft^  ^^  ^1^  ^S^  ^Mf  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^ 
^^  ^M^  ^b  ^A'  ^A^  ^^  ^^  ^A'  ^^  ^1^  ^^  ^^f  ^^  ^^  ^^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ?^^ 

+ h +  - 

^^  ^^  ^b  ^b  ^b  ^b  ^b  ^b  ^b  ^b  ^b  ^b  ^b  ^b  ^b  ^b  ^b  ^b  ^^^  ^^  ^t^ 

********************* 

^^  ^^^  ^b  ^b  ^b  ^b  ^^^  ^^^  ^^^  ^^^  ^^K  ^^  ^fr  ^^  ^^  ^^  ^^  ^^  ^^ 

^^- — — + + +- 

*********************** 

^^^  4^^  ^b  ^^  ^b  ^^^  *^^  ^^  ^^^  ^^^  ^^  ^^^  ^^  ^^^  ^^  -^b  ^b 

+ + +- 


31 


A 
B 
C 

A 
B 
C 


■13 


-18 
-31 


15 
14 

13 

16 
13 
11 


33 


A 
B 
C 


-13 


15 
14 
13 


34 


A 
6 
C 


+  20 
+  13 


15 
13 
17 


A 
B 
C 


15 
15 
14 


36 


A 
B 
C 


-IS 
-IB 


16 
13 
13 


NOlE!  1)  !'in2l  ssterisk  denotes  cste^ora  of  pede>itri-3n 
f3r  which  the  predicted  winds  svs      suitsble. 

2)  7,   Chende  Greater  then  lOX  based  on  comparison 

3)  Wind  speeds  sre  for  e  IZ  probsbility. 


activity 
with  lest  Condition  A. 


TEST  CONDITION 

A 
B 
C 


EXISTING   SITE   CONDITIONS 

PROPOSED    RUGGLES    CENTER 

PROPOSED   F;UGGLES   CENTER    WITH   REMEDIAL    DLVJCtS 


TABLE     II     D-15 
MEAN    WIND     SPEED     EXCEEDED     1     %     OF     THE     TIME 

SUMMER 


Wind   11-47 


< ACCEPTABLE   >l< UNACCfcl'l A).<L!:    > 

GUST 


LOCATION 

TEST 
CONPITIGN 

PERCENTAGE 
CHANGE 

SPEEP 
(«PH) 

10                                20 

«                                                                  « 

30 
t  1 

40 

5<H 

25 

A 
B 

C 

+20 

20 
24 
20 

4c  4c  4^  4: 4c  4c  4(  4^  lie  4c  4c 

26 

A 
B 

C 

-31 

22 
23 
15 

4c  4c  4c  4c  4c  4c  4c  4c  4^  4r  4r  4c  4^ 
4: 4c  4c  4c  4c  4c  4r  4c  4r  4"  4c  4^  4c  4C 
4c4c4c4:4f4f 

27  A  22        4c4c»4c4c4c4f4c4c4c4c*4f 

4;  4c  4c  4;  4: 4r  4r  4r  4r  4r  4r  4r  4r  4r  4r  4r 

4c4c4c4(4r4r 
__. -|.. 

28  A  21         4c4c4c4c4c4c*4c4f4f4c4f 

4c  4c  4c  4;  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 


A 

22 

B 

+  13 

25 

C 

-31 

15 

A 

21 

B 

+  19 

25 

C 

-•23 

16 

29 

A 
B 
C 

+  19 
-19 

21 
25 
17 

4(4c4c4c4c4c4c4c4c4c4c4: 
4c4c4c4c4r4c4r4r4c4c4r4c4c4c4c4r 
4c  4c  4c  4c  4^  4: 4c  4c 

30 

A 
B 

C 

+  14 
-19 

21 
24 
17 

4c  4c  4c  4c  4c  4c  4c  4^  4c  4c  4c  4c 

4c  4c  4c  4c  4r  4c  4c  4^  4c  4c  4c  4c  4^  4^  4c 

4c4c4c*4f**# 

T 

31 

A 
B 
C 

-14 

21 
20 
18 

4c4c4c4c4c4c4c4c4r4c4c4c 

4c4c4c4t4c4c4c4c4c4c4c 

4c4c4c4c4r4r4r4(4c 

—             T 
_             J. 

32 

A 
B 
C 

•19 

21 
19 
17 

4c4c4c4c4r4c4c4c4c4c4c4c 

4c*4c*4c4c*4c4c4c 

4c4c4c4c4c4r4c4c 

33 

A 
B 
C 

21 
20 
19 

4C4C4C4C4C4C4C4C4C4C4C4C 
4c  4c  4c  4c  4c  4c  4c  4^  4c  4c  4c 
4C4C4C4C4C4C4C4C4C4C 

1 .          „           _..,,,                    _    , 

34 

A 
B 
C 

+20 
+  10 

20 
24 
22 

4c  4c  4c  4c  4c  4c  4c  4c  4: 4c  4c 

4c  4c  4c  4c  4c  4r  4c  4c  4c  4c  4c  4c  4c  4c  4c 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4^  4^  4c 

■ 

35 

A 
B 
C 

21 
23 
21 

4c4c4c4c**4c4c4c4c4c4c 
4c  4c  4c  4c  4r  4^  4^  4r  4r  4c  4c  4c  4c  4c 

'r'  'r'  *^  'r'  'r  ^r    "fr    ^r   'r-  'r-  ^r-  'r- 

-             +                                                                      —     • 

36 

A 
B 
C 

21 
20 
19 

4c  4c  4c  4c  4c  4c  4c  4^  4c  4c  4c  4c 
4c4t4c4c*4c4c4c4c4c 

"t                                                      -'                         — 

+ 

NfJItit    1)    Fiiw.l.    Bsi.t^risK   dHiiottJS   c^te^oi-y   of   f^HclystriBO      «(:t.('/.(ty 
for   wiijfii   Iht-   predicted  1/1  nds   ere      ?c<i  liable . 

2)  7.   C'w-iDi'.s  ^ria'r.tir    th^n   lOZ   liB«;«d   on   i.'oiOHrti'ison  Mitli   irist   t;(jnd.i<-.  ion   A. 

3)  !'.'ind   speeds   ere   for   h   17.  probebili  t« . 


TEST   CONDrrrON 


EXISTING   SITE   CONDITldNH 

PKUPiJ'Jt.O    RU6Gl.i:^3    CLiNIER 

PROPOSED   RLfOGLES   CENTER   (■MTH   RCHEniA).    HLM.ICtS 


TABLE     II     D-16 
EFFECTIVE    GUST     SPEED     EXCEEDED     1     %     OF     THE     TIME 

SUMMER 


II  -  48  Wind 


SUGGESTEP  «EAN  («FH)  12  15  19 

HINP  SPEEP";  FOR >  SITTING  I    STANDING   I       WALKING        I       UNCOMFOfiTAPl.t  FOR 

wini  BfLti.  rjn  .  Ill  WALKING > 

HEAN                                                     ill 
LOCATION      TEST         PERCENTAGE    SPEED      5                                10                               15                              20                             25+ 
CONDITION       CHANGE        («PH)  _t_ _: I t I     ^ £ 

37            A                               15        ****»******»***♦**»*♦ 
B               -13          13        ***************** 
C               -13          13        ***************** 
+ + + 

T^Q             A                                 14         ******************* 
B               -14          12        *************** 
C               -14          12        *************** 
+ + -+ 

39  A  13        ***************** 

B                               14        ******************* 
C                               14        ******************* 
+ + + 

40  A  12        *************** 

B                               13        ***************** 
C                               12        *************** 
+ + + 

41  A  13        ***************** 

B               +23          1<S        *********************** 
C                               12        *************** 
+ + + 

42  A  14        ******************* 

B               +28          IB        *************************** 
C                               13        ***************** 
+ + + 

4^             A                                14         ******************* 
B               -21           11         ************* 
C               -23          10        *********** 
+ + + 

44  A  14         ******************* 
B               -28  10        *********** 

C               -42             8        ******* 
+ + + 

45  A  14         ******************* 
B               -21  11         ************* 

C                -14           12         *************** 
+ + + 

46  A  12        *************** 
B                               12        *************** 

C               -41             7        ***** 
+ + + 

47  A  15         ********************* 

£(  ""  J,    li  X   iJ  ^^  W^  ^ft  ^^  ^^  ^^  ^f-  ^p-  ^ft  ^ft  ^r-  ^r-  T^  ^F*  ^T"  ^r-  ^F' 

C  -13  13         ***************** 

+ + + 

48  A  15         ********************* 

B^    r^  ttf  'Mm  1^  ^^  ^^  ^^  ^«  ^f  ^Af  lAf  ^^  -sMm  -sAm  ^Mm  ^f  ^f  ^^  ^U  ^^  ^U  ^U 

i  J  J^  ^,  if^  ^^  ^^  ^^  ^^  ^^  ^^  J^  ^^  J^  W^  ^^  ^   ^-  *f-  ^^  ^r-  'T'  ^T" 

C  -40  *?        ********* 

+ + + 

NOTE'  1)  Kinsl  asterisk  denotes  cstsfSora  of  pedestrian  sctivity 
for  which  the  predicted  winds  sre  suiteble. 

2)  Z   ChsnSe  arester  than  10%  bssed  on  comparison  with  lest  Condition  A, 

3)  Wind  speeds  are  for  a  IZ  probability  ► 

TEST  CONDITION 


H 

B 
C 


EXISTING  SITE  CONDITIONS 

PRGPOStD  RUGULtS  CENTER 

PROPOSED  RUGGLES  CENTER  WITH  REMEDIAL  DiyiCLS 


TABLE  II  D-17 
MEAN  WIND  SPEED  EXCEEDED  1  X  OF  THE  TIME 

SUMMER 


Wind   11-49 


< ACCEPTABLE   -— ->l< UNACCEPTABLE    > 

GUST 
LOCftTION      TEST         PERCENTAGE    SPEED      10                               20                                30                               40                              SH 
CONDITION        CHANGE        («PH)       :                                   :                                   :  I                                t                                   5 
—  + ■ ■ 

37  A  21         »»*****♦♦*♦♦ 
B  19        4(4^4(4(4^^4^4^4^4^ 

C                                19        4(4(4(4f4f4f*4f4r4( 
—4 • — ■ 

38  A  19        4(4(4(4C4(4(4(4(4(4( 
B               -10           17        4(4(4(4(4(4(*4( 

C  18        4(4(4(4(4(4(4(4(4( 

. .____  +  „- _ 

39  A  18        4(4(4(4(4(4:4(4(4( 

B                                19        4(4(4(4(*4f4f4r4f* 
C                                19        4(4(4(4(4(4(4^4(4(4^ 
=-+ 

40  A  17        4(4(4(4(4(4(4(4( 

B               HI           19        4(4(4(4(4(4(4(4(4(4( 
C                              18        4(4(4(4(4(4(4(4(4( 
4 

41  A  18        4(4(4(4(4(4(4r4r4f 

B               +16           21         4(4(4(4(4r4(4r4f4(4r4f4f 
C                                18        4(**4(*4f*4(4f 
4- 

42  A  20        4(*4(4(4(4(4(4(4(*4f 

B  +20  24        4(4(4(4(4(4(4(4(4:4r4f*4(4(4f 

C  -10  18         4(4(4(4f4(4(4r4f4( 

4 

43  A  20         4(4(4(4(4r4(4(4f4f4f4( 
B               -25  15         4(4(*4(** 

C  -20  16        4(4(4(4(*4(* 

^ • 

44  A  19        4(4(4(4(4(4(4f4(4(4f 
B               -15  16        4(4(4(4t4r4(4f 

C  -31  13        4(4t4(4( 

. . . + 

45  A  19        4t4(4(4(4(4(4r4(4(4( 
B                -10  17        *4(4(*4f*4f4f 

C  IB        4(4(4c4(**4f4f4f 

4 

46  A  17        4(4(4(4(4(4(4(4? 

B  18        4(4(4(4(4(4(4(4(4( 

C  -29  12        4(*4( 

4 

47  A  20        4(4(4(4(4f4f4f4f4f4f4f 
B  19        4(****4f*4f4f4f 

C  -10  IB        4(****4f*** 

4 

48  A  20        4:4(4(4(4(4(4(4(4(4(4( 

B                               21         4(4(4(4(4(4(4(4(4(4(4(4( 
C               -30           14         4(4(*4(4( 
4 

NUrt;    1)    1  iiwl    dstwrisk   clHiiotes   c^t'S-rloi-y   of   t^Hd^^^triHO      «'.■>•, i v.*  t a 
for   which   the-   predicted   windi^   sr*^      suK  i.U>]e , 
2.>    '/.   {'A\-if\A'i    i«r>J-}t<?r    ^,i)■n^    H)Z   t>i<SHd   un   coifij^rfi-ison   witii    l>?'it    Coiu.!*  <; .u.in   A. 
3)    Wind   spffcds   sre   for   s   1%   prob?bili<yi 

TEST   CONPrfCON 

A  EXISTING   SITE   CONDlTKiNS 

B  PRiJI'fJ'itO    KUiiiSLMS    Cl-NTER 

C  PROPOSED   RUGGLES   CENTER   l-inH   REHEPJAL    Ii!:M.\CL!> 

TABLE     II     D-IB 
EFFECTIVE    GUS I      SPEED    EXCEEDED     1     %     C«F     THE     TIME 

SUMMER 

11-50  Wind 


SUGGESTED  MEAN        <HPH)                         12       15  19 

WIND  SPEEDS  FOR  >                 SITTING        I  STANDING  I  WALKING    I   UNCOHFORVABLK  FOR 

I        I  I       WALKING > 

HEAN                                                     i                   i  I 

LOCATION      TEST         PERCENTAGE    SPEED      5                                10                               15  20                             25+ 

CONDITION        CHANGE        («PH)       :  :  I  «  It  I 

+ + + 

B  -13  13        *********«**»*»»* 

C  -26  11        ************* 

-^ + + 

50  A  16        *********************** 
E               -18  13        ***************** 

C               -31           11        ************* 
+ + + 

51  A  15        ********************* 

F               +20          18        *************************** 
C                               14        ******************* 
+ + + 

52  A  16        *********************** 

Bj  f-  ^>  -■(-  •••  ^^  -■-  ^b  ^^  ^b  ^b  ^b  ^b  ^b  ^b  ^b  ^b  ^b  ^b  ^b  4f  ^^  ^y 

J^  jj  ^^  ^^  ^r^  ^^  ^^  ^r^  ^^  ^^  ^»^  ^^^  ^^  ^^  *^*  ^^  ^^  ^^  ^r"  ^F'  ^F*  ^^  *^^ 

C              -18          13        ^•fnii/ildiilf.iif.HiLiliiil/iiliiilf.lliiilf.iliiiiiiilf.^ 
+ + + 

53  A  18    *************************** 

i|k  ~^  ^  /  A  1^        ^^  ^^  ^^  ^^  ^^  ^^  ^T-  ^T'  ^T"  ^F"  ^^  ^T"  ^r-  ^^  ^^  ^^  ^T" 

C      -55     8    ******* 

+ + + 

54  A  16   *********************** 

B      +18     1?   ***************************** 
C      -12    14    ******************* 

+ + + 

55  A  15    ********************* 
B  14    ******************* 

C      -33     10    *********** 
+ + .+ 

56  A  15    ********************* 

B      -33     10    *********** 
C      -53     7   ***** 
_ + + + 

=i7     A            15   ********************* 
B            15   ********************* 
C      -20    12   *************** 
+ + +_ 

58  A  13   ***************** 

Cj     n          ^A^  ^^  ^^^  ^^  ^^  ^^  "^^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^ 
^  ^      ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^P-  ^-  ^^  ^T-  ^T"  ^r 
+ + + 

59  A  14    ******************* 

B      +21     17    ************************* 
C      -28    10    *********** 
+ + + 

60  A  16    *********************** 
B      -12     14    ******************* 

C      -18    13   ***************** 
+ + + 

note;  1)  Kinal  asterisk  denotes  cste:3ory  of  perlectrisn  rfctivita 
for  which  the  predicted  winds  ere  suitable. 
2}  '/,   ChsnSe  Greater  than  10%  based  on  comparison  with  T-JSt  Condition  A. 
3)  Wind  speeds  are  for  a  17.   prcbability» 

TEST  CONDITION 


A 
B 
C 


EXISTING   SITE   CONDITIONS 

F'K'OPOSL'D   RU6GLE3   CENTER 

PROPOSED   RUG6LES   CENTER   WITH   RhMLDIAL   Dt. VICES 


TABLE     II     D-19 
MEAN    WIND     SPEED    EXCEEDED     1     %    OF    THE     TIME 

SUMMER 


Wind  11-51 


ACCEPTAPLE   - ->l< UNACt tPl A.WI.R    > 


GUST 
LOCATION      TEST         PERCENTAGE    SPEED      10  20  30  40  50+ 


CONDITION 

CHANGE 

(HPH) 

»  1                              » 

49 

A 
6 
C 

-10 
-25 

20 
18 
15 

50 

A 
6 
C 

-23 

21 
19 

16 

51 

A 
B 
C 

+25 
-10 

20 
25 
18 

•^  'r'  'W^  "^  'r  *r-  'r  'r   ••*■  "^  ^r" 

4c  4e  4c  4:  ]fr  ]fr  ]fr  4r  4r  ]|r  ]|r  4r  4r  4r  :|r  4t 

52 

A 
B 
C 

21 
21 
19 

53 

A 
B 
C 

-17 
-39 

23 
19 
14 

4c  4c  4(  4: 4^  ]|r  4c  4^  4^  4^ 
4c  4c  4c  4c  4c 

54 

A 
B 
C 

+  19 

21 
25 
20 

4c  4c  4c  4: 4c  4c  4r  4c  4r  4r  4c  4r 

4c  4c  4c  4c  4c  4c  4c  4^  4r  4c  4c  4c  4c  4c  4c  4^ 

4c4c4c4c4c4'4c4c4c4c4c 

55 

A 
B 
C 

-23 

21 
21 
16 

'T'  'r'  •^  "^  "F^  'r  'r  'r  'r'  'r-  'T^  'r 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4C4C4C4C4C4C4C 

56 

A 
B 
C 

-25 
-40 

20 
15 

12 

4(4c4c4c4c4c4c4c4c4r4c 

4C4C4C4C4C4C 

4C4C4C 

57 

A 
B 
C 

+  10 
-10 

20 

22 
18 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

4i4c4c4c4c4c4r4c4c4r4c4c4c 

4c4c4c»*4c4'4c4c 

58 

A 
B 
C 

+  27 

18 
23 
19 

4c4c4c4c4r4c4c4c4c 

4c  4c  4c  4c  4c  4c  4r  4"  4c  4r  4c  4c  4c  4r 

tft,  ^p.  wf>t  9ft.  wfi  rf^  w^   0^   rfi.  0^ 

5? 

A 
B 
C 

+  31 
-10 

19 
25 
17 

'r'  'r'  "^  'r'  •»•■  'r  ^r  'F  'r  ^P- 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4c  4c  4c  4c  4c  4c  4c  4r 

60 

A 
B 
C 

-14 

21 
20 

18 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

4c4c4c4t4c4c4c4c4c4c4c 

4c4c4c4c4c4c4c4c4c 

NDIi.;    1)    I- Liidl    ^sttirisk   '.leiiutys   odte^iory   of   HH<.lt?str  i.^n      HC<-A'/.i.  t« 
for   which   the   prpdicteci   winds   ei-fr      suiVijl'le. 

2)  Z   Ch«nh!e    'ir^iiliav    th^n    lOZ   o^sed   on   ^'OWHrfrison   with    iHSt    t'oiidi  tion   A. 

3)  Wind   speeds   fre    for   i<   IX   prob?tvili  ta  ■ 

TEST   i.'UNriiriON 

A  EXISTING   SITE   CLtNJ.n.r.UiNS 

B  PKUPUytD   RUi3ijI.i:G   CI-.NtER 

C  PROPOSED   RUGGLES   CENTFR   |J]TH   REKI:DIAl.    DliVICt.S 


TABLE  II  D-20 
EFFECTIVE  GUST  SPEED  EXCEEDED  1  X  OF  THE  TIME 

SUMMER 


II  -  52  Wind 


SUGGESTED  MEAN         <HPH)  12       15  19 

MM  SFEEDS  FOR >                  SITTING        I  STANDING  I   WALKING    I  UNCOMFORTABLE  FOR 

II  I  WALKING > 

HEAN                                                     III 
LOCATION      TEST         PERCENTAGE    SPEED      5                                10                               15  20                             25+ 
CONDITION       CHANGE        («PH)       :                                :            I                   t                          I  :                                J 
+ + + 

1  A  18        WiWi************^*****^**  ****** 

B  +27  23        ****«**»***♦*»♦»*♦♦***»*♦♦****♦*♦*♦♦* 

C  -11  16        *********************** 

+ + +_. 

2  A  19  **********»*******»♦♦♦♦♦»*♦♦* 
B               -21  15        ********************* 

C               -58             8        ******* 
+ + +— 

3  A  1?        ***************************** 

B               +10          21        ********************************* 
C               -31           13        ***************** 
+ + + 

4  A  18        *************************** 
B               -11  16        *********************** 

C               -11           16        *********************** 
+ + + 

5  A  18        *************************** 

B                               1?        ***************************** 
C               -33          12        *************** 
+ + + 

6  A  19        ***************************** 

B               +10          21         ********************************* 
C               -10          17        ************************* 
+ + + 

7  A  19  ***************************** 
B  1*?  ***************************** 
C               -21  15        ********************* 

+ + + 

8  A  20  ******************************* 
B  20  ******************************* 
C               -20  16        *********************** 

+ + + 

9  A  18        *************************** 
B  17        ************************* 

C               -11           16         *********************** 
+ + + 

10  A  19        ***************************** 

B               -47          10        *********** 
C               -57             8        ******* 
+ + + 

11  A  19        ***************************** 
B                -10  17         ************************* 

C                               18        *************************** 
+ + + 

12  A  1"         ***************************** 
B                -15  16         *********************** 

C                -15           16         *********************** 
+ + + 

note;    1)    Kinsl    asterisk   denottjs   cste^ory   of   pedestri3n      >!cti'/tty 
for   which   the   predicted   winds   ere      suitable. 

2)  %  Chsn<3e   arester   than   10%   bssed   on  coispsrison  v/ith    fest  Condition   A» 

3)  Wind   speeds   are   for   e   IX   probsbili ty  ► 

TEST   CONDITION 


A 
B 
C 


EXISTING   SITE   CONDITIONS 

FROFOSLD   RUGBLFJS   CENTER 

PROPOSED   RUGGLES   CENTER   WITH   REMEDIAL    Dt.VICEG 


TABLE     II     D-21 
MEAN    WIND     SPEED     EXCEEDED     1     %    OF    THE    TIME 

FALL 


Wind   11-53 


ACCEPTAKLF   >  !< -- UNACCt.!--!  AMLH 


GUST 
LOCATION      TEST         PERCENTAGE    SPEED      10  20  30  40  50+ 

CONPITION       CHANGE        <«PH)       I  t  ?  I  t  I 


1 

A 
B 

C 

+25 
-12 

24 
30 
21 

r • 

4c  4c  4c  4r  4r  4^  4r  4r  ]|r  4r  4t  4;  4(  If:  4^ 

4c4c4c4r4r4'4?4r4;4c4r4c4c4t4:4r4'4r4r4r4' 

4c4c4c4c4(4c4'4c4c4r4^» 

2 

A 
B 

C 

-16 
-40 

25 
21 
16 

4c4c4(4c4r4r4'4r4r4r4r4c4r4r4r4' 

4c«4c4c»4c4(4c4c4c4c4r 

4c4c4:4c4c4r4r 

L. 

^ 

A 
B 
C 

+  11 
-15 

26 
29 
22 

4c4c4c4c4(4r4r4r4r4r4(4r4r4r4r4r4r 

4c4c4c4c4r4r4r4r4c4(4r4c4r4c4'4r»4r4r» 

4:4c4c4(4c4'4:4:4r4r4(4(4r 

4 

A 
B 

C 

24 
23 

22 

4:4c4c4r4r4r4r4r4r4r4(4c4r4r4r 
4t4t4t4t*4:***4c**4f4f 
4c  4c  4c  4c  4: 4c  4^  4c  4c  4c  4c  4c  4r 

„  .1,          _                               ,_ 

5 

A 
B 
C 

-29 

24 
26 
17 

4c4c4c4c4c4r4c4r4c4c4'4c4c4c4r 
4c  4c  4c  4^  4^  4^  4^  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4c  4c  4c  4c  4^  4c  4c  4c 

..    L 

6 

A 
B 

C 

+  11 

26 
29 
24 

4c4c4c4r4r4c4c4c4r4c4c4:4c4c4c4c4c 

4c  4;  4;  4: 4r  4r  4;  4r.  4c  4c  4c  4c  4c  4c  4r  4!  4r  4r  4r  4r 

4c  4c  4c  4c  4c  4c  4r  4c  4c  4c  4r  4r  4;  4r  4; 

-•T 

7 

A 
B 

C 

-15 

26 
26 
22 

4: 4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4c4:4c4c4c4c4c4c4c4c4c4c4c4c4c4c4f 
4c4c4c4c4c4c4c4c4c*4f4c4c 

~T 

8 

A 
B 
C 

-11 

26 
27 
23 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4c4c4c4c«4c4c4c4c4c4c4c4c4c4c4c4c4c 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

J. 

9 

A 
B 
C 

24 
23 
23 

4c  4c «  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4: 4: 4c  4c  4c  4^  4c  4c  4c  4c  4c  4c  4c  4c 
4: 4c  4c  4c  4c  4f  4c  4c  4f  4c  4c  4c  4c  4c 

.  X             ,.-__..           ..— 

10 

A 
B 

C 

-34 
-42 

26 
17 
15 

4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C 

4c4c4c4c4c*4r4c 

4c  4c  4c  4c  4;  4c 

_    1 »            .      . 

11 
12 

A 
B 
C 

A 
B 
C 

-12 

25 
25 

25 

25 
22 
23 

4c  4c  4c  4c  4r  4;  4r  4r  4c  4c  4c  4c  4c  4c  4c  4c 
4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C 
4c  *  4c  4c  4c  *  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

J^  «^  0^  «^  *^  V^  *^  0^  0^  «^  *^  *^  0^    0^    0^    0f 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4c4c4c4c4c4c4f4c4c4c4c4c4c4c 

_+ 

_+ 

NUID;;    1)    riii-sl    ^sv.Hrtsk    d^note^   O'Stesfory   of   PH<:lif»:-;tr  i><n      H(M-.(v.i  ta 
for   which   the   predirtpc'   (■/.■inds   ?rf;      stiitctblef 

2)  Z   Clu-nife    iirsiter    thiJii   lOZ   b.?^*^d   on   (.•oioh.ji- isoo   wihh    Iv^st   Coiu.lAtion  Af 

3)  Wind   speeds   sre   fpr   ;<   IX  probsbj  lil  y  1 

TEST   CONnriON 

A  EXISTING   SITE   CONH] TIONS 

B  PKUP(JSt;D   RUliKLLS   Ol-.iyiER 

C  PROPOSED   RUGGLES   CENTER   t-.'ITH   REHI:PIAL    n!:yil:l:!> 


TABLE     II     D-22 
EFFECTIVE    GUST    SPEED    EXCEEDED     1     %    OF    THE    TIME 

FALL 


II  -  54  Wind 


SUGGESTEIt  MEAN 
HIND  SPEEDS  FOR 


(«FH) 


SITTING 


LOCATION      TEST 

CONDITION 


NEAN 

PERCENTAGE    SPEED 

CHANGE        (HPH) 


10 


12 
I 
1 
I 


STANDING 


15 

I 

I 

i 

15 

t 


WALKING 


19 
I 
i 
I 


UNCOMFORTABLE  FOR 

WALKING > 


20 


25+ 


13 

A 
6 
C 

-15 

19 
19 
16 

4c4c4c4e4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c 
4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C 
4c4c4:4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c 

4c4c4c4c4c4^4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4r  4r  4c  4c  4c  4c 
4c4c4c4:4:4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c«4c 

4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C 

4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4:4c 

4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4r4c4c4c4c4c 

4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4r4r4c4c4c4c4c4c4c4:4c4r 

4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C 

4c4c4c4c4c4c4c4c4c4c4c4c4:4c4c4c4c4c4c4c4c4c4c4c4c4c4c 

^^  ^^  ^^  ^^  ^F'  ^F"  ^T'  ^F"  ^F"  ^^  ^^  ^F"  ^F'  ^F^  ^F'  ^F"  ^^  ^^  ^r'  ^F  ^F  ^F-  ^F'  ^F  ^r  ^^  ^^ 

4c  4c  4c  4c  4c  4^  4c  4: 4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4: 4c  4c  4c  4c  4c  4c 
4:4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c 

4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C 

4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C 

4c4c4c»4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c 

4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4r4c4c4c4c 
4c4c4c4c4:4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c»4c4c4c4c4c4c4c 
4c4c4c4:4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c 

4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C 
4c4c4c4c4c4(4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c«4c4c4c4c4c4c4c 

^^^  ^^^  ^^^  ^M^  ^^^  ^^^  ^^^  ^A'  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^A'  ^^^  ^^^  ^^^  ^^^  ^^^ 

^^^  ^^^  ^^^  ^^^  ^^^  "^^^  ^^^  ^^^  ^A'  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^^F  ^^F  ^^^  ^^^ 

4c4c4c4c4c4c4c***4c4c4c*4c4c4c4c4c4c4c*4f4c4c4c4c4c4c4f4c 

14 

A 
E 
C 

18 
19 
18 

15 

A 
B 
C 

18 
19 
19 

16 

A 
B 
C 

-20 

20 
19 

IS 

17 

A 
B 
C 

-11 

18 
17 
16 

18 

A 
B 
C 

17 
16 
16 

19 

A 
B 
C 

-10 

19 
19 
17 

20 

A 
B 
C 

+  15 
-10 

19 
22 
17 

21 

A 
B 
C 

-47 

19 
20 
10 

22 

A 
B 
C 

-55 

20 

19 

9 

4c4c4c4(4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c 
4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4r4c4c4c4c4c 

23 

A 
B 

C 

+  15 
-31 

19 

22 
13 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4r4c 

24 

A 
B 
C 

+21 

-36 

19 

23 
12 

4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4:4c4c4c4c4c4c4c4c4c4c4c 
4c4c4c4c4c4c4c*4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4t4c4c4c4c4c4c4c4c4f4t4f 
4c  4: 4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

+ + + 

NOTE!    1)    Final    ssterisk   denotes   cste^ory   of   pedestricsn 
for   which   the   predicted   winds   ere     suit3ble^ 

2)  %  Chsn^^e   Greater   than   10%   based   on   comparison 

3)  Wind   ipeeds   ere   for   s   17.  probebilityf 


scti'/ita 
with   Test   Condition  A* 


TEST   CONDITION 

A 
B 
C 


EXISTING    SITE    CONDITIONS 

PROPOStD   SUCGLLS   CENTER 

PROPOSED   RUGGLES   CENTER   UITK   RKMfDIAL   Dt-MICES 


TABLE     II     D-23 
MEAN    WIND    SPEED    EXCEEDED     1     %    OF    THE    TIME 

FALL 


Wind   11-55 


< ACCEPTABLE   >l< UHACCtPl AMI:"   > 

GUST 
LOCATION      TEST         PERCENTAGE    SPEED  10                               20                                30                               40                             50+ 
CONDITION        CHANGE        («PH)  :                                 I                                 t  I                              I                                 t 
•+- 

13  A  25  *»*♦♦*♦♦»**♦**♦♦ 
B  25  iH:#i-^f.T¥^W^*T¥^'!¥TllrT¥T¥T¥**i¥ 
C               -12          22  ********♦*♦♦♦ 

— • — ■ +  - • — 

14  A  24        ******♦♦♦***♦♦♦ 

C  24        Wi:ii;iWi^'¥W4^WT¥'!¥'!¥WWT¥* 

— —^ • ■ 

15  A  25        *******♦♦♦*♦♦**♦ 

B                                27        1lf.Wi*^'!i^^T¥W*W^*T¥WW!¥^**i¥ 
C                                27        4c4c4c)k4r3(r4^4^4^}i^4r]k4c4^4c4'4r4r 
• — + ■ 

16  A  26        *****♦*♦♦♦♦♦***** 

B                                27        ilfi:llf.W^*T¥*T¥T¥'!i^'!¥^^^W^T¥WT¥^ 
C                                27        ^t!■i|/i:i^i^i(|i^i|fi^lilt^i^■^!t^:¥■^^¥^¥*^¥^¥^^¥^ll^ 
+ 

17  A  25  **************** 
B  24         W.iti^^'!¥'!¥^T¥W***W*'!¥W 

C                                23        4c4(4c4c4c4^4^4r^4r4r4!4r4r 
■ + 

18  A  24  ***♦***»****♦** 
6  24  :(c4c4c4:4:4:4^4c4c4c^4r4r4r4r 
C  24         Ttfiitillf.-!lti-iil/i-ilfW***W*'^WW 

+ 

19  A  25        ****»****♦***♦*♦ 

C                                23         :ic4c4c4c4c>^}k4r4^4f]ir4f4r4r 
+ 

20  A  26        *****♦♦*♦*♦♦♦♦♦»* 

B  1-15  30        TlltiT¥-'*W^*T¥*tT¥T¥WW!¥***^T¥'!¥WTt^ 

C  -15  22         »****♦♦♦***♦» 

— ■ — • ■ + 

21  A  25         )|c4c4:4c4^4r:fr4r4r](r4r^:tr4r]|r4r 

B  il2  28        ■illf.T¥^*^il/^**i¥*'^'!t^T¥-*'*-'i¥^'*^*i¥^* 

C  -40  15        ****** 

+ 

22  A  26        ******♦*♦*♦**♦**♦ 
B                              26        ***************** 

C  -50  13        **** 

+ 

23  A  25        **************** 

B  +16  2?        ******************** 

C  -20  20        *********** 

+ 

24  A  25        **************** 

B  +24  31         ********************** 

C  -32  17        ******** 

+ 

NUrt;    1)    Kind  I    ■is>;erisk    (.iHootys   •r'Sty-^ory   of   Ht^>.1e'.itri>-fr)      rtctX'/i ty 
for    K'hich   the   predirteci   winos^   srt?      s-uilHlilf. 

2)  Z   Ch^ny^i;   ilrtj^ti^r    thdn   lOZ   Liaswd   on   (.•(.i«i>»Hris()n  with    lest   Coiulit.ion   Af 

3)  Wind   speeds    ?re   for    ?   IX   prob?t>J  liiy  i 


TEST    CONDXriON 

A 
B 
C 


EXISTING   ?ITE   CUNHIT IONS 

PK'UPOSt.O   RIJSGLES   Ci.NrER 

PROPOSED   RUGGLES   (tNlEfV   HITH   REHt.DIAL    PLMJCES 


TABLE     II     D-24 
EFFECTl*yE    GUS!      SPEED     EXCEEDED     1     Z     OF     THE     TIME 

FALL 


II  -  56  Wind 


SUGGESTED  MEAN         (MPH)  12       15  19 

KIND  SPEEDS  FOR >  SITTING        I  STANPING  I   WALKING    I   UNCOMFORIABI.E  FOR 

I        I  I      WALKING > 

HEAN                     I        I           I 
LOCATION   TEST    PERCENTAGE  SPEEP   5             10            15            20            25+ 
CONDITION   CHANGE   <HFH)   :             Sit           I   J             ; 
+ + + 

25  A  18        4C]fc]ic4c4c4c4;4;]|(4(4:]|r«4t4r4r4c4c}|;}(c}|r]|c]r4c4r4r4c 

6               +16          21         4C3|c4c4c4c4c4c4:4:4c4c4cir4c4c](r4r4;4ri|r;tr4;4c4r:(r4C]|c:|c4C}fr4rKC]|c 
C               -16           15        ]|c;)cifc]|c4c4c4c4c4c^4^4:)tr3(t4;}tc4c^4^i^4r 
-+. + + 

26  A  19        T¥.i¥-**^'^*^W*^W^'*^*^**'^f^**'^^T¥*^'*'*T¥*Tl^Tti 

L-  ™iO  \  *t  j|C3|Ci|Cj|Ci|CifCj|C3|C3ff. J|C jfC jfC j|C 5|f  j|f  3fC 3f^ jfC jfC 

.+ + + 

+ + + 

f^  n  A  1    Q  ^^  ^^  ^b  1^  -Jf  -^b  '^b  ^f  ^^  ^b  ^Jy  ^r  ^k  ^b  ^b  ^b  ^#  ^^  ^Mf  ^Mf  ^Mf  ^b  ^Jy  '^b  -^^  ^b  ^b  ^b  ^b 

C                  -36            12          »**********♦**♦ 
+ + + 

/^  n  A  1   O  ^k  ^k  "Jy  ^^  ^b  ^^  ^b  ^^  ^b  ^b  -^^  '^b  ^»  ^b  ^b  ^b  ^b  ^b  ^b  y^  ^b  ^b  ^b  ^b  ^b  '^b  ■y^  ^b  ^b 

C               -31           13        4(4c4c4c4(4^Xc^^4c4c4c;(c4c4c4r]tr 
+ + + 

30  A  18        }fc4c4:4(4c}t:4c4c4c4c4c4c4r4c4:4c4c4c]|c4r4c:(c4c4c3ic4c4c 

B               +22          22        )((;(c4^4c4c)(c^4(4c4c4c4c4c4(4(4cXc4^4t4c4c4c4t4r4c4C)ic4c4c]iri|c4e]|c4c4c 
C               -22           14         4c4c4c4c:tc4:]|c;t(4^4:^4c4()k4t4c]|c]ic}ic 
+ + + 

31  A  18        «4c4citc4:4c^4(4c4t4c4c4r]K4c4c)(c4t3(c4cKc4^4c3tc4c4()|r 
B               -11  16        >)c3t:4c4^4c4c3tc}(c^4c4c4c4c4c4c]tci^)|c4c4(:(c4c4c 

C                -16           15         4c}ic4c4:ii:4c4ci|(4c}tc4^^4r4C]|c4()|r4c4r.4c]fc 
+ + + 

32  A  19        4c4c4:iC^4^4^4c4c}fc}|c}tciK4t:tc4:4cXc4c4?4r4c:f(4r4c4r4c4c)|c 

_ + + + 

"T  ^  A  1  O  llf  ^f  ^t  ^k  ^1^  "^^  ^J>  "Jy  ^b  ^b  ^r  ^b  ^f  ^b  ^p  ^p  ^b  ^b  '^b  '^b  '^b  ^b  ^b  ^b  ^b  ^b  ^^ 

i>  ~  1  1  1  O  n^  nr'  'ft  *fC  J|C  3fC  afC  j|C  j|C  j§C  3fC  jfC^  ifC3|C3|C  3|C  IfC  3|C  IfC  j|C3f^  j|f 

C  -16  15        4c4C})c4:4c4:4<:3K4C}tc4r4^4(4c4c4cXc4c}t<:3fc4c 

+ + + 

i^A  £i  17         lie  A  A  ifc  A  4c  3lc  3lc  ^Ic  ^ic  ^k  3k  sir  A  3lC  ^k  A  A  3k  3k  3k  3k  3k  3k  3k 

CI    4    *f  O  ^  ^^  ^fr  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^0  ^M^  1^0  ^^  ^^  ^fr  ^1^  ^^^  ^^  ^fe  ^b  ^^  ^b  ^^  ^fr  ^fe  ^fe 

I    X   <  ^  V  ^f^  ^w^  ^f^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^r^  ^^  ^^  ^^  ^^  ^^  ^^  ^r  ^^  ^r"  ^^  ^^  ^^  ^r   ^r 

+ + + 

+  - + + 

T^  ^  A   c"  4    /  ^Mf  ^^  ^^0  ^^  ^^  ^^  ^^k  ^M^  ^^  ^^^  ^1^  ^^^  ^^  ^A#  ^b  ^b  ^r  ^b  ^b  ^b  ^b  ^b  ^b 

r>  A  J  10  ^ ^ ^^^ ^^^^^4^^ ^  iF-«ff^ afft  *ft  •ft  •fft  JF 'F-'F  V' 

C      -15    16    4:)ic4(^4c4c4c4c4c^4c4^i(c4c4;4c4t](c^4(4c4c4c 
+ + + 

note;  1)  f-insl  ssterisk  denotes  cste^ory  of  pedestrian   dctivita 
for  which  the  predicted  v/inds  sre  suitable. 

2)  y.   Ch3n>^e  iSrester  than  lOX  bssed  on  coroprfrison  with  fest  Condition  A» 

3)  Wind  speeds  are  for  s  IX  probability. 

TEST  CONDITION 


A 
B 
C 


EXISTING    SITE   CONDITIONS 

PROPOSLIi   RUCGLES   CENTER 

PROPOSED   RU6GLES   CENTER   WITH   REMEDIAL    DtMlCES 


TABLE     II     D-25 
MEAN    WIND    SPEED    EXCtEDED     1     Z    OF    THE    TIME 

FALL 


Wind   11-57 


ACCEPTABLE   >K UNACCF.Pl  A.tM.E 


GUST 
LOCATION      TEST         PERCENTAGE    SPEED      10  20  30  40  5W 

CONPITION       CHANCE        (NPH)       :  t  t  I  5  t 


25 

A 
B 

C 

+20 

24 
29 

23 

4: 4^  4c  4: 4^  4^  4r  4r  ]|r  ]|r  ;tr  4c  i|r  4r 

-+ 

26 

A 
B 

C 

-24 

25 
26 
19 

4: 4: 4(  4r  4r  4t  4r  4^  4^  4^  4(  4(  4^  4^  4^  4^ 

4c4c4c4c4c4:4:4(4(4'4r4r4r4'4r4r4? 

4c4c4c4c4:4r4'4(4r4r 

-J. 

27 

A 
B 

C 

-32 

25 
27 
17 

4c4c4c4e4r4r4(4(4c4r4r4c4r4r4c4r 

4c4c4c4c«4c4r4'4'4r4'4'4r4r»4r4r4r 

4c4c4c4c4r4r4r4( 

28 

A 
6 

C 

+  12 
-■2S 

25 
28 
18 

4c4c4c»4c4c4(4(4t4c4'4(4r4r4r4!4r4r4r 
4c4c4c4c4r4:4r4r4( 

--I. 

29 

A 
B 

C 

+  16 
-24 

25 
29 
19 

4:4c4c4c4r4r4r4r4'4r4c4;4r4r4r4r 

4t4t******4t4c*4t*4f*4f*4f4f4f 

**4c*4f*4f4f*4f 

_    A    ,._                              „  _. 

30 

A 
B 

C 

+20 
-16 

24 
29 
20 

4c  4c  4c  4: 4^  4^  4^  4^  4r  4^  4^ 

.A.                                 

31 

A 
B 

C 

-16 

25 
23 
21 

4c4c4c4;4c4c4:4c4c4r4c4c4'4'4c4c 
4c  4c  4c  4;  4r  4: 4r  4?  4r  4?  4r  4r 

32 

A 
B 

C 

-16 
-24 

25 
21 
19 

4c  4c  4c  4r  4c  4;  4;  4r  4c  4;  4r  4r  4(  4r  4r  4r 
4c  4c  4c  4c  4c  4c  4^  4r  4c  4^  ♦  4c 
4c4c4c*4c4f*4c4c* 

-  + 

33  A  24        4c4c**4f4f4f4f4f4f4f*4f4c4r 

B  24         4c4c4c4c4c4f*4c4c*4c4c4f*4c 

C  23        4:4c4c4c4r4r4c4c4c4c4r4c4c4c 


A  24         4c**4c4f*4f**4f*4f4c4t4c 

B  +20  29        4c4c4c*4f**4f4c4c4c4c4f*4f4f4f4f*4f 

C  +12  27        4c****4f*4f4f4f4f**4f4c4f4f4f 


35  A  25        4c4c4c*4c4c4c4f**4f4c*4f4f* 

B  27         4r4c4c4c4c4r4r4r4r:|r)(r4r4r4r4r4r4r4r 

C  26  4c4C4c4c4r4r4r4r4r4r4r4r4r4r4r4r4c 


36  A  26        4c4c4c4c4r4f4f4c4f4f4f4f4f4f4f4f4f 

B  -11  23        4c*4c*4f4f4f4f4f4f4f4f*4f 

C  -11  23        4c4c4c4c4:*4f4f*4f4c4c4c4c 


NO  I'll  J    1)    lindl    ^sttjrisk   fJHiujtt?>5   ■.'a<'-«>^ury   of   Hwdestrtrfn      Hctivity 
for   i-.'hici)   the   predicted   winds   bi^>      s'liistOet 
2)    Z   Ciidn>^e   ':lf«?8ter    than   lOZ   Liased   on   coibh.o- ison   with    iHSt   (.-(mdit  ion   A. 
i)    Wind   speeds    ?re   for    3    IX   probebiJiiyi 


TE":;!    CONDfTION 


A  EXISTING   SITE   CDNHJ  THING 

B  PK().'--USt:0   KUOlJLE^j   ChN lER 

C  PROPOSED   RUGGl.ES   CENTER   k'HH   REMEDIAL    PLVK.hS 


TABLE     II     D-2<S 
EFFECTIVE    GUST     SPEED     EXCEEDED     1     %     OF     THE     TIME 

FALL 


II  -  58  Wind 


SUGGESTED  MEAN        («PH)  12       15  19 

MINP  SFEEPS  FOR >  SITTING        I  STANDING  1   WALKING    I   UNCOHFORTABLE  FOR 

I  I  I  WALKING > 

HEAN  ill 

LOCATION      TEST         PERCENTAGE    SPEED      5  10  15  20  25+ 

CONDITION       CHANGE        (NPH)       J  $  i  t  I      :  : 




1- 1 1- 

37 

A 

18 

](c»]tc««t}ic»4::4c«»4c«»]it««4c4c4r4r4(4c4r4r4c» 

B 

17 

4c  4c  4c  ifc  4c  4^  4^  4c  4t  4^  4r  4c  4r  4^  :(r  4c  4c  4c  4r  ]|r  ](c:|;  4r  4r  4r 

C 

-11 

16 

4c  4c  4c  4^  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4^  4c  4c  4c  4c 

38 

A 

16 

4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4e4c 

B 

-12 

14 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

C 

-12 

14 

^^^  ^^^  ^am  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^^f  ^^^  ^M^  ^^^  ^^^  ^S'  "^^  "^^f  ^^^ 

^fk    ^^%  ^»^  ^^^  ^^^  ^9*  ^m*  ^^^  ^^*  ^w"  ^^^  ^^^    ^^     ^T'    ^^"  ^m       ^P*    ^^^    ^^^ 

39 

A 

15 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

B 

16 

^f^  ^^*  *^^  '^^*  ^P^  ^^™  ^^™  ^m^  ^^^  ^W^  ^»^  ^^^  ^^^  ^^"  ^m^  ^^™  ^^^  ^^^  ^^^  ^^^  ^^^    ^^    ^^^ 

C 

16 

+ + + 

-10 

A 

14 

4c4c4c4c4c4c4c4c4c4c4c4c4c4r4c4c4c4c4c 

B 

+  14 

16 

4c  4c  4c  4c  4c  4c  4c  4c  4r  4r  ;fc  4c  4r  4c  4r  4r  4c  4r  4c  4c  4c  4c  4c 

C 

15 

4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4r4c 

41 

A 

15 

4c4c4c4c4c4c4c4c4c4c4c4c4c4c4r4c4c4c4c4c4c 

B 

+26 

19 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4(  4c  4c  4c  4c  4c  4c  4c  4c  4r  4r  4c  4c  4c  4r  4c  4r  4c 

C 

15 

^^_ + + + 

42  A  16  4c  4c  4c  4c  4c  4c  4c  4c  4c  4^  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

43  A  16  4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c 
B  -18          13  4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c 

C  -IS           13  4c4c4c4c4c4c4c4c4c4c4c*4f4f4c4c4c 




}. 1- 

--f 

44 

A 

16 

4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c 

B 

-18 

13 

4c  4c  4c  4c  4c  4c  4c  4c  4(  4c  4c  4c  4r  4c  4c  4c  4c 

C 

-31 

11 

^^^  ^^^  ^^#  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^ 

— + 

45 

A 

16 

4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C 

B 

-12 

14 

4c  4c  4c  4c  4c  4(  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

C 

-12 

14 

4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C 

— + 

46 

A 

14 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

B 

15 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4r 

C 

-35 

9 

^^^  ^^w  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^  ^^^ 

■        + 

47 

A 

17 

4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4r 

B 

17 

4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C 

C 

16 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

__^ 

48 

A 

17 

4c4c4c4:4c4c4c4(4c4c4c4c4r4c4c4c4c4c4c4c4c4c4c4c4c 

B 

+  11 

19 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4r  4r  4r  4c  4c  4c  4c 

C 

-35 

11 

4: 4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

—  + 

NOTE!  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  ere  suitable^ 

2)  X  Ch3n;;ie  Greater  than  \Q7.   based  on  comparison  with  Test  Condition  A. 

3)  Mind  speeds  are  for  a  IZ  probabilityi 

TEST  CONDITION 

A        EXISTING  SITE  CONDITIONS 

B        PKOPOStD  RUG6LES  CENTER 

C        PROPOSED  RUGGLES  CENTER  WITH  REMEDIAL  Dh^JCLS 


TABLE  II  D-27 
MEAN  WIND  SPEED  EXCEEDED  1  %  OF  THE  TIME 

FALL 


Wind   11-59 


< ACCEPTAHLE   — - >|<.— —   UNACrEP1A»l.t    -- —  > 

GUST 

LOCATION   TEST    PERCENTAGE  SPEED   10  20  30  40  50^ 

CONDITION   CHANCE   (HPH)   :              t                                  H                              i                                 I 
, + 

37  A  25    »*♦♦♦♦**♦»♦♦*♦♦* 
6             24    4c  4: 4c  3):  4^^  4^4^  41^  4^  4^4^311' 4c  ]|r 

' .. . + . _ 

38  A  23        4c4c4c*4f4f**4f4f4f4f4f* 
B               -13  20        4c»4t4r*4f4r**4f4f 

C  21        4c4c4c4c4r4c4^4r4r4r4c4c 

— • + • ■ — 

39  A  21         4c4c4c4t4r4f4r4f4f4f4f4f 

B             23    4c  4c  4c  4c  4c  4c  4c  4^  4c  4r  4^4^  4c  4^ 
C             23    4c  4c  4c  4: 4c  4c  4c  4C4C  4c  4c  4c  4c  4c 
+■ 

40  A  20        4c4c4c4c4c4c4r4f4c4c4c 

B                1-15          23        4c4c4c4^4c4c4c4c4c4c4c4c4c4c 
C               +10          22        4c4c4c*4f4c4c*4c4f4c4f4f 
■ + 

41  A  21         4c4c4c4:4c4t4c4c4c4t4t4f 

B               +23           26        4c4c4c4c4c4c4c4c4c4c:r4c4c4c4c4c4c 
C                                22        4c4c4c4c4c4c4c4c4c4c4c4c4c 
+ 

42  A  22        4c4c4c4c4c4c4c4c4c4c4c4c4c 

B  +36  30        4c4:4c4c4c4c4:4c4c4c4c4c4c4c4c4c4c4c4c4c4c 

C  23        4c4c4c4c4c4c4c4c4c4c4c4c4c4c 

+ 

43  A  23        *4t4t4:4c4c4c4c4c4c4c4c4f4f 
B               -17  1?        4c4c4c4c**4f4c4c4c 

C  -13  20        4c4c4c*4:4c:4c4c4f4f4c 

+ ■ 

44  A  23        4c4t4c*4f4c4c4c4c4c4c*4c4f 
B               -17  19        4c4c4c*4c4c4:*4t4c 

C  -26  17         4c*4c4c4c4f4c4c 

+ 

45  A  22        4c  4t  4c  4c  4c  *  4c  4c  4c  ♦*  4c  4c 
B  21         4:4c4c4^4c4c4c4c4c4c4c4c 

C                                21         4c  4c  4c  4c  4c  4c  4c  4r  4c  4c  4c  4c 
+ 

46  A  20        4c  *  4c  4c  4c  4c  4r  4c  4c  4c  4c 

B  +15  23        4c4c4c4c4c4c*4c4c4f4c4f4c4c 

C  -20  16        4c4c4t4c4c4c4c 

., + 

47  A  23        4c4:4c4c4c4c4c4c4c4c4c4c4c4c 

6  24         4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c 

C  23        4c4c4c4c4c4c4c4c4c4r4r4r4r4r 

48  A  23        4c4c4c*4c4c4c4c4c4c4c4t4c* 

B               +13          26        *4c4c*4c*4c4c4c4c4c4c4c4c4c4c4c 
C               -26           17        4c4c**4c*4c4c 
+ 

NiJItit    1)    lin^l    4si-«risk   (ien'3<;H'i   cjtt^rfviry   of   H>«<;ls'.;tr  irfo      hc'<;.(v.<  ty 
for   i-.'iiich   the   predicted   w.\nd<;    ei-B      fuitc;b]e. 

2)  Z   Cii'3n;^e   dr^ai^f    i'i\au    lOZ   bBsed  on   (.•omv'Hr  i-jon   with    l^st  (.'()iid.lt.  .ton   A» 

3)  Wind   ?pefd=    ere   for   s    I'i   prcbebi.lily . 

TESr   CONDTIION 


A 
B 
C 


EXISTING   SITE   CONIUTIUNS 

PRiJi-VjytO   RliGijLhS   ChNIER 

PROPOSED   RUGGLES   CI.NIER   HiTH   REtil-.PIAL    Pl:>,'.\Cl-.E: 


TABLE     II     D-2S 
EFFtCTIVE    CiUST     SPEED     EXCEEDED     1     %     OF     THE     TIME 

FALL 


II  -  60  Wind 


SLIGGESTEP  HEAN 
Vm  SPEEDS  FOR 


(MPH) 


SITTING 


LOCATION      TEST 

CONDITION 


HEAN 
PERCENTAGE  SPEED 
CHANGE   <«PH) 


10 


12  15 

I   STANDING   t 
I  I 

i  i 

15 
I  t 


WALKING 


19 
I 
I 
I 


UNCO«FORTAFLE  FOR 

WALKING > 


20 


25+ 


49 

A 
B 
C 

-23 

17 
17 

13 

-+ 

-J . 

50 

A 
B 
C 

-27 

IB 
17 
13 

4(  4c  :fc  4c  4c  i(c  4c  4c  4^ })( 4c  ^  4^  4(  4^  4^  4c 

■ 

51 
52 
53 

A 
B 
C 

A 
B 
C 

A 

B 
C 

+23 

-11 

-28 
-57 

17 
21 
17 

18 
IS 
16 

21 

15 

9 

^^  ^^  "^  ^h"  'r  ^^  ^T'*  'r  "^  "^  ^^  "^  *w^  ^T"  'r'  'r'  'r'  'r'  *r'  'r  'r  'r  'r'  'r-  'r 

4c4c4c4c4:4c4c4c4c4c4c4c4r4(4c4c4c4c»4c«4c4r4?4c4c4c4c4c4c4r4c4e 
4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c»4c4c4c4c4r4c4r 

+ + + 

4c  4c  4(  4c  4c  4c  4c  4c  4c  4c  4^  4^  4^  4(  4c  4c  4c  4: 4c  4r  4c  4c  4c  4c  4c  4c  4c 
4c  4c  4c  4c  4c  4c  4c  4c  4^  4c  4c  4c  4c  4^  4E  4c  4c  4c  4c  4c  4^  4c  4c  4r  4c  4c  4c 
4c**4c4c*4c4c4c4c4c4c*4c4c4c4c4c4f4c4t4t* 

^it^^lfi^W^WW  *************  *****t^^****** 
********************* 

********* 

J.                  J.                         ^ 

54 
55 

A 
B 
C 

A 
B 
C 

+  21 
-10 

-44 

19 
23 
17 

18 
17 
10 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c »  4c  4c  4c  4c  4c  4c  4c  4r  4c  4c  4c  4(  4c  4c  4c  4c 

************************************* 

************************* 

+ + + 

4c  4c  4c  4c  4^  4c  4^  4c  4c  4c  4c  4^  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4c  4c  4c  4c  4c  4c  4c  4c  4: 4c  4c  4r  4c  4c  4c  4c  4c  4: 4c  4c  4c  4c  4c  4c  4c 
4c  4c  4c  4: 4c  4^  4c  4c  4c  4c  4c 

^                                    J.                                                  .L                                                         

56 

A 
B 
C 

-33 
-50 

18 

12 

9 

4c  4c  4: 4c  4c  4c  4c  4c  4c  4c  4^  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4c4:4c4c4c4c4c4r4:4c4c4c4c4c4c 

^^^  ^^^  ^^^  ^^^  ^A^  ^^^  ^^^  ^^^  ^^^ 

_^ 

57 
58 

A 
B 
C 

A 

B 
C 

-11 

+  13 
-13 

17 
17 
15 

15 
17 

13 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

4c  4c  4c  4c »  4c  4c  4c  4c  4c  4c  4^  4c  4c  4c  4c  4c  4c  4c  4c  4r 

4c4c4c4c4c4^4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c 
4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4r 
4c  4c  4: 4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

_+ 

_j.                  

59 

A 

B 
C 

+  18 
-31 

16 
19 
11 

4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4r4c4c 

4c  4c  4c  4c  4c  4c  4c  4c  4: 4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4r 

•                                      J.                                           .       ■                                                                   ..-       ... 

60 

A 
B 
C 

-11 

IS 
17 
16 

*************************** 

************************* 

*********************** 

-  + 

note;    1)    Kinsl    ssterisk   denotes   cete^ory   of   pedestrisn 
for   (-.'hii.'h   the  predicted   (/inds   sre      s'-dtsble. 

2)  Z   Change   Srester   thsn   lO'i   bssed  on  cospsrison 

3)  Wind   speeds    ere   for   3   1%   probsbil i ty . 


activity 
with    lest  Condition  Af 


TEST    CONDITION 

A 
B 
C 


EXISTING  SITE  CONDITIONS 

PROPOSLD   RU13GLES   CENTER 

PROPOSED   RUGGLES   CENTER   WITH   REMEDIAL   DE.VICES 


TABLE     II     D-29 
MEAN    WIND    SPEED    EXCEEDED     1     X    OF    THE    TIME 

FALL 


Wind   11-61 


ACCFPTAPLE   >l< -   UNAC:CI:I'(A).*U- 


GUST 
LOCATION      TEST         PERCENTAGE    SPEED      10  20  30  40  50+ 

CONDITION        CHANGE        <HPH)       :  t  t  I  :  t 


49 

A 
B 
C 

-21 

23 
24 
18 

Tlln:ti****  ******** 
*TlllL:llli*yif*Tti*****.W** 

-+ 

L                                                   

50 

A 
B 
C 

-16 

24 
24 
20 

*************** 
*************** 
*********** 

1-                                                   — 

51 

A 
B 

C 

+  30 

23 
30 
22 

************** 

*^:ti:ll/i*:ilf  ******  **W****** 

***:tH****.***** 

52 

A 
B 

C 

23 
25 
22 

************** 

**************** 

************* 

.!.,._    . 

5;^ 

A 
B 

C 

-18 
-40 

27 
22 
16 

WWrnn*:*;************* 

■ 

54 

A 
B 
C 

+  24 

25 
31 
24 

*:lli1l:************* 
ilHilHTt^itliilfiilfile*  ************** 
*************** 

55 

A 
B 

C 

-29 

24 
25 
17 

^%ilti*  *********** 
******** 

J.                                                                             

56 

A 
B 

C 

-25 
-41 

24 
18 
14 

*************** 
********* 

,i        ._  „         ._.     .        _ _ 

57 

A 
B 
C 

-12 

24 
25 
21 

*************** 
4c  4c  4C  }(C  l(C  4(  4r  4r  ]fr  ]fr  }|r  4r  )|r  4r  ;|r  ;|r 
*:/lli********** 

+ 

58 

A 
B 

C 

+  1? 

21 

25 
20 

************ 

**************** 

i1f.:/lli*:il/iTlH****** 

T 

.1 .._._,.                      . — 

5? 

A 
B 
C 

+  22 

-18 

27 
18 

Ttli:ti***  ******** 
4ci|c4c4;)t;4r4r4r4r 

60 

A 
B 
C 

24 
24 

*************** 
************* 

T       —                                                                            ■      " 

_  + 

NUrt;    1)    Km-il    ■istwrisk   d^noi-HS   critiJ^Di-H   of   pwcIhsI:  r  ^;^n      act.iv.'.ty 
for    K'hi(.'h    the    predirtfrci   wxricis    ^r*^      s-<ii<sL<lef 
2)    Z   Ch-in^s   .-ifymtai-    i'lMiu    H)Z   i.i«s«rj   on   (.'UiSHrtr  i-ion   with   t^fsf,   t;oiu.lit.ion   A. 
i)    Wind   speeds    sre   for   i^   IX   piobsrfcij  li<  «i 

TE^il  CONDtlLON 

A  EXISTING   ?nr:   CUN.l.i.nK.iNS 

B  P.S'L>H'ijrJt:»   KlJiJHH£B   Ct.MIER 

C  PROPOSED   RUGGLES    t:ENTER   l-'ITH   REHEDIAI.    PI:M.U-!:'J 


TABLE     II     D-30 
EFFECTIVE     GUST     BREED    EXCEEDED     1     %     OF     THE     TIME 

FALL 


II  -  62  Wind 


SUGGESTED  MEAN         («PH)  12       15  19 

WIND  SPEEDS  FOR >  SITTING        I  STANDING  I   WALKING    I   UNCOMFORTABLE  FOR 

1        I  I       WALKING > 

HEAN                                                     III 
LOCATION      TEST         PERCENTAGE    SPEED      5                                10                               15                              20                             25+ 
CONDITION       CHANGE        (HPH)      J  ^ I » I  _^ £ 

1  A  21        ********#*»*♦**♦»*♦♦******»♦*♦*»* 

B               +33          28        *************♦*♦*♦**♦♦♦******♦********♦*+ 
C                               19        ***************************** 
+ + + 

2  A  23        ****»*****♦***♦♦*»**♦♦***♦♦♦»♦******* 

C  -56  10        *********** 

+ + + 

-^  A  23        ************************************* 

B  +26  29        ***********************♦****************+ 

C               -23          17        ************************* 
+ + + 

4  A  23        ************************************* 
B  21        ********************************* 

C                              21        ********************************* 
+ + + 

5  A  22        *********************************** 

B               +13          25        ***************************************** 
C               -31           15        ********************* 
+ + + 

6  A  24        *************************************** 

B               +16          28        ******************♦*********************+ 
C                               23        ************************************* 
+ + + 

7  A  23        ************************************* 

B                               25        **************************************** 
C               -17          19        ***************************** 
+ + + 

8  A  25        ***************************************** 

B  26        ***********♦****************************+ 

C               -16          21        ********************************* 
„ . + + + 

9  A  23        ************************************* 
B  22        *********************************** 

C                                22        *********************************** 
+ + + 

10  A  23        ************************************* 
B               -47  12        *************** 

C               -60             9        ********* 
+ + + 

11  A  23        ************************************* 
B               -13  20        ******************************* 

C               -13          20        ******************************* 
+ + + 

12  A  23        ************************************* 
B               -17  !<?        ***************************** 

C               -17          19        ***************************** 
+ + + 

note;    1)    }-"in3l    ssterisk   denotes   category   of   pedestrisn      activity 
for   which   the   predicted  winds   are      SL'itsble. 

2)  7.  ChsnSe   srester   then   107.  based   on   comparison  with   Test  Condition   A. 

3)  Wind   speeds   are   for   e   1%  probebilityr 

TEST   CONDITION 


A 
E 

C 


EXISTING  SITE  CONDITIONS 

PROPOSfD   RU0I3LES   CENTER 

PROPOSED   RUGGLES   CENTER   WITH   RKMUDIAL   DL'.'ICES 


TABLE     II     D-31 
MEAN     WIND     SPEED    EXCEEDED     1     %    OF     THE     TIME 

WINTER 


Wind   11-63 


ACCEPTABLE   >l< UNACtF.PlftBI.I:    -- > 


6UST 
LOCATION      TEST         PERCENTACE    SPEEP      10  20  30  40  50+ 

coNPiTiON     CHANGE     <«PH)     :  :  :  I  :  ♦ 


1 

A 
B 

C 

+  31 
-10 

29 
38 
26 

+ ■ 

4c  4^  4c  4c  4c  4c  3t(  4(:t(  4^- 4r  4: 4^  4^  4^  4^  4^ 

2 

A 
B 
C 

-50 

32 
30 
19 

4c4c4r4r4'4r4r4r4:4e4c4c4c4:4c4r4r4r4r4r4r4r4r 

3 

A 
B 
C 

+21 
-12 

32 
39 
28 

4(4c4c4c4c4(4(4r4c4r4r4r4r4r4'4r4r4r4r4r4r4r4r 
4c  4(  4c  4c  4: 4c  4^  4r  4r  ♦  4r  4"  4r »  4^  4r  4"  4r  ♦ 

4 

A 
B 
C 

30 

30 
29 

4: 4c  4c  4^  4r  4e  4r  4r  4c  4^  4r  4r  4<^  4r  #  4^  4r  4r  4r  4r  4r 
4c  4: 4c  4c  4r  4r  4r  4r  4^  4r  4^  4r  4r  4^  4^  4^  4r  4^  4^  4c  4r 
4c4t4c4c4c4c*4c**4r4r4f*4c4f4f4r4c4f 

f5 

A 
B 
C 

+  13 
-30 

30 
34 
21 

4c4c4c4:4c4c4c4c4c4c4c4c4c4c4r4c4c4'4c»4c 

4c4c4c4c4c4c4c4c4:4c4c4c4c4c4c4c4c4^4'4c4c4c4c4c4c 

4:4c4c4c4c4c4c4c4c4c«4c 

6 

A 
B 

C 

+  15 

33 
38 
31 

4c  4c  4c  4c  4r  4c  4^  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4r  4c  4c 

4c4c4e4c4c4:4c4c4c4c4'4c4c4c4c4c4c4r4c4r4c4c4c4c4c4c4c4c4c 

4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C 

7 

A 
B 
C 

32 
34 
29 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4^  4^  4^  4^  4c  4c  4^  4c  4c  4c  4c  4c 
4c4c4c4c4c4c4f*4c4r4c4c4f*4c4c4f4f4c4c 

8 

A 
B 
C 

-11 

34 
35 
30 

4c  4c  4c  4c  4c  4c  4c  4c  ♦  4c  4c  4c  4c  4: 4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4c4c4c4c*4c*4f4f*4f4c*4c4c4'*4c**4f4c4c4c4c4c 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4^  4c  4c  4c  4c 

9 

A 
B 
C 

31 

31 
31 

4c4c4c4f*4c4c4c4c4f*4f*4c4f4c*4c4c4c4c4c 
4c4c4c4c4c*4f4c4c***4f4f4c4r4c4c4c4c4c4r 

10 

A 
B 

C 

-35 
-45 

31 
20 
17 

4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4c  4C4C  4c  4c  4c  4c  4c 

11 

A 
B 
C 

31 
28 
28 

4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C 

»4t4c4c4c4c4c4c4c4c4c4c4c**4f4c*4c 

*4c4c4c4c4c4c4c4c4c4f4c4c4c*4c4c4c4c 

12 

A 
B 
C 

-16 
-12 

31 

26 
21 

4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4^  4^  4^ 

•^  "w^  ^h'  "r"  'T'  "r"  "^  'r-  •T*  'r   'r'  *•     'r    'r    ^r    ^h   'r    '9' 

+ 

NUrt.;    1)    Fiiirf.{    asterisk   f.lanottf-s   r-il^aiKiVH  of   PH'.lestrirfii      -jct .ivity 
for   (-.'h]ch   the   pipdirted   wxnds   sr«r      s^(iti<L•lei 
2)    7.  Ch'iai'i   rfrHrtt*?r    thesn   H)Z  i.>rfsed  on   i.-oiBH.-jr  ison  wii-,!i    lest   Condition   At 
3>    (-.'ind   speeds   ?re   for   it   IX  probebj )  i1  y . 

TEST  CONDI t [ON 

A  EXISTING   51 U:    t^DNiilTIONG 

B  PKDPOHt-D   RUOBL^^j   CtNTER 

C  PROPOSED   RLIPGLES   CENTER   WITH   REHEDIAI.    Iil:M.\CI-.;> 


TABLE     II     D-32 
EFFECTIVE    GUST    SPEED    EXCEEEiED     1     %    OF    THE    TIME 

WINTER 


II  -  64  Wind 


SUGGESTED  MEAN        (HPH)  12       15  19 

WIND  SPEEDS  FOR >  SITTING        I  STANDING  I   WALKING    I   UNCONFORTAFLE  FOR 

I        I  I      BALKING > 

MEAN                     III 
LOCATION   TEST    PERCENTAGE  SPEED  5             10            15            20            25+ 
CONDITION   CHANGE   («PH)   :            :     I        »          I   :            : 
+ + + 

13  A  23        4c:|ci|c4c4:4c^4c4c4:^^^4r4r:|r4:>|(3|r4r4r4r4c4r4r^4r>|r)(c4r4r4c:fc4c]|r4c4r 

p  i  X  ^^  ^^  ^^  ^^  ^^  ^P-  ^^-  ^^  ^F"  ^T"  ^^  ^r'  ^r-  ^T"  ^r"  'r^  'r'  'r-  'r-  ^r    ^T    ^T    ^T*  ^r    ^P   ^T"  ^T"  "^  ^P*  'r    'r    ^T"  ^T' 

C               -17           19        4c4c4(^^4:4(4(iK4c4c3|(4^4r4r4E4(Xr4c4c:tr4t4c4r4r4c)|:4;:|c 
+ + + 

14  A  23        4c4(4:2tc4:)tc:f  )|')tr4r4(]tr4c4c4c)|c4c4c3|c4c4c4c4c4^4r4r4c4r4c4r:|r;|c««4;4r4c 

1:1 + + + 

15  A  22        4c2|c4:]tc4c4:4(4c4:4^>tc^^4c4c4:4c4t4r:(r4r]|n|ci|r4r4c4(](r4(4c4c]|;4r4c4r 

CM  A  ^^  ^S^  ^1^  ^b  ^^  ^^  ^1^  ^1^  ^^  ^^  ^^  ^fr  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^t  ^^  ^^  ^^  ^^  ^^  ^fr  ^^  ^^  ^^  ^F  ^^  ^^  ^ft^  ^^ 

^  *j  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^f-  ^^  ^p.  ^^  ^^  ^^  ^p  ^P  ^r  ^^  ^^  ^^  ^r  ^p  ^^  ^^  ^*>  ^^  ^^  ^^  ^P'  ^^  ^^  "^  ^^  ^p  ^p  "^ 

+ + + 

16  A  27  ***»***************♦♦****♦***♦****♦♦♦***+ 
B  25  4c4c4(4c»4c«4C}((4(«4c4r4r4c}ic3K4:4c]K)fr4r)|e4;4r«]|c4c]|c}|r«V«4c4r4r«4t*4:» 
C               -11  24        *****»♦****♦*♦♦»*♦**♦♦♦»*♦♦»*♦*♦♦**♦♦** 

+ + + 

17  A  23        *****************»*♦♦*****♦♦**♦*#*♦♦♦ 

O  ^  ^  ^r^  ^^  ^^  ^^  ^^  ^^  '^^  ^^  ^m^  ^^  ^r   ^F^  ^m^  ^w^  ^^  ^r*  ^^  ^^  ^r   ^F~  ^m     tH   ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^   ^^  ^^  ^^  ^^ 

C  21         ]|c4c«i|c4c««4c«4c}lc4r«)|c4t}|r)fc4(«]|c4r4r4c4(4r«4(4c«4r4r4c« 

+ + + 

^  ^  1  ij  ^  V  ^r*  ^^  ^^  ^^  ^^  ^^  ^F-  ^F-  ^^  ^F-  ^^  ^r-  ^T  ^F  V  ^F  ^F"  ^r-  ^f*  ^F  ^F  V  ^^  ^F-  ^F  ^F  ^n  ^^  ^^  ^F  ^F 

C               -17           l*?        4c4e]ic2ic4c4t4c]|r.}|c4r4c>ic)|c4c4c)|t)|r4;^.4;]|r4c4r4r4r;|c4c4c4c 
+ + + 

20  A  24        ^4c4c4c4c4:4c4c3|c)|r4c4r4r4r4(4c4^4r)|r}|r4r4r4c4c4r4(}|c4c)|c4r4r4c4;4c)(r:i|r)tr:fr:(r 

B               +12          27        4t4c4c4:4c4c4^4c4c4(4c4r4r^4r4r4(}|(4c4c4(4(4c4r-4c4ci|r;(C]|c4r4r^4:4c4r:|r)fr^;(r¥-f 
C               -16          20        ))c4c4c4c4:4c>K4(}lc4r4c4c4c4ri|n|r;|c4c4(4t4r4c4c4(4r4:4:4c4c#4r 
+ + + 

21  A  24  4c4:4c4c4:4c4:#4c4c]r4r:|r4c4:4r4c4c4c4c}fr4c4c]|c4c4r*4(:|:}|r4rlc^«4r4r«^^ 
B  24  «4c4c4t4^4c4:4^>r4^4r>ic4r«:K)i(4c4C]|e4t4c4c2|r)K4r4c}((4c4e}ir4^itc>r)|c4r>|r^^:K 
C               -50  12        *************** 

+ + + 

22  A  24    *************************************** 

B            25   ***************************************** 
C      -54    11    ************* 
+ + + 

23  A  23    ************************************* 

F      +21    28   ****************************************-!- 
C      -26    17    ************************* 
+ + + 

24  A  23    ************************************* 

B'      +30    30   ****************************************-!- 
C      -43    13    ***************** 
+ J- + 

NOTE!  1)  Kinsl  asterisk  denotes  cste^ora  of  pedestri.jn  sctivita 
for  i-.'hich  the  predicted  winds  ere   suitable. 

2)  7.   Cheni^e  greater  than  10%  based  on  coisparison  with  Test  Condition  Ar 

3)  Wind  speeds  are  for  s   17.   probability. 


TEST  CONDITION 


EXISTING  SITE  CONDITIONS 

PROPOSED  RUGGLES  CENTER 

PROPOSED  RUGGLES  CENTER  WITH  REHLDIAL  DEVICES 


TABLE  II  D-33 
MEAN  WIND  SPEEU  EXCEEDED  1  %  OF  THE  TIME 

WINTER 


Wind   11-65 


< ACCEPTABLE    - ->K —   UNAfCt.F'f AJjil.li   - > 

GUST 
LOCATION   TEST    PERCENTAGE  SPEEP   10  20  30  40  S0+ 

conhition     change     («ph)     :  :  :  i  :  : 

+ ■ ■ 

13  A  31        **********»»***♦♦♦♦♦♦* 

C  -16  26        *****♦♦♦******♦♦* 

. <._ 

14  A  31        *»»*♦♦♦*♦♦♦♦*♦***♦♦**♦ 

+ 

15  A  32        4c4c4c4(#4r4r4r4r]ir4c4^3K4r4r4c4c4t:4<^4r4r]tr4r 

B  35        4c4c4(4c4r4r4;4c4c4^3(c4c4r4c]|r4r]|r4r4r]|r]|r4r4;)fc^4r 

■ + • 

16  A  35    :t^:ti:il/iTlt:Tt!i¥^**^W**W!¥W!¥T¥*i¥'HfW!¥Tf!¥*^ 

+ 

17  A  31    *****♦♦**#♦**♦♦♦♦♦♦*♦♦ 

+ 

IS     A  31    ****♦***»*****♦♦*♦*♦** 

B  30    ilf.Jti)ti:tf.:t^W**W*Tilr'!¥WT¥^^W*W>¥'!¥ 

C  30    4c4c4c4:4^4r4^]|<'-^4^}K3|':4:4(]|r4r4r4r4r:|r4r 

+ 

19  A  31    **»»♦♦♦*******♦*♦♦**** 

B  33    Tlf-^*-^'*T¥*W!¥'^l!*yif!¥'!¥W**T¥T¥*WT¥W!¥ 

C  26    ■^/iiitiil/iilf.:ilt!WW!¥WWWW!¥^T¥**W''¥ 

+ ■ 

20  A  32        4c4c:fc4r:(r4r4r4r4(4r4r:|C]fc4C]|;:|r4r4r4r]|r4r]fr4r 

C  -15  27        4c4c4c4c4c4c4(4c4c4C4c4c^4r4r4r4r4r 

. . 4- , . 

21  A  31         4c)tc)tr){r4^4(^)((4c4ri|r.4^4c4(4r}|r]|r]|r)|r4r4r4r)fr 

C               -41           18        ****♦*♦♦♦ 
+ 

22  A  32         4c4c4c4c4:4r4r4r4r^4r4r4r4;4r]|ri|r4r4r]|r:|r]|r;tr 

C  -43  IS        »»******♦ 

+ • ■ 

23  A  31         )(c4c4;4c}|r4r](r4r}fr]|r4;]|;:|r:|c4r;(n|r4r:|r4r4r4r 

6  +1?  37        ^:4e4:4!4^4r4f4^^4^^3(rii^4r4'4^4^^4^#^4r4r4r4'4?4r4^ 

C  -12  27         **5)t3jc****)Jt)(f;(f**)»r)(f;(f:(r;(r 

. + . „ 

B  +32  41         ^^4c)(r4'4^^}('4'4r4r^^4r4r4r4r4r4r)|c4r4r^4r4^4^4r4r4r4^^^ 

C  -36  1?        4c4c4c4c4c^4r4c4c4^3(r^Y4r4^4r4r4r 

+ 

NOIE;;    D    lin^l    ^st«risk   denote-i   crttta-iiiJi'v   of   H>wds'-itrx,)M      ai'J.i^/ktv 
for   which   the   predicleci   w.\ndf^    ere      SMitsble, 

2)  '/.   I,'hdi"»;^i3   iii'i^Btar    th-sn   lOZ   i.i^ied   on   coMH.^r  ison   with   Test   (^oiu.l  .(<■-.(  on   Af 

3)  Wind    ?peed=    rr-p    for    b    1!?   pr  obsbJ  li  ty . 

TEST   COND[ I  CON 

A  f.XISlING   SlTh    (JtiNDJTUiN5 

B  PK()K(jyi:»  f--:uo(jLK3  <:i:nter 

C  PROPOSED   RUGPLES   CENTER   WITH   RLMLDIAI.    D!:A'.1f;!:S 

TABLE     II     D-3A 
EFFECTIVE    GUSl      SPEED     EXCEEDED     1     %     OF     THE     TIME 

WINTER 

II  -  66  Wind 


SUGGESTED  MEAN  <«PH)  12  15  1? 

Him  SPEEDS  FOR >  SITTING  I    STANDING   I       WALKING        I       UNCWORTABLE  FOR 

I  I  I  WALKING > 

MEAN  ill 

LOCATION      TEST         PERCENTAGE    SPEED      5  10  15  20  25+ 

CONDITION       CHANGE        («PH)       :                                :            I                    t                          15                                 : 
+ + + 

25  A  23        *******♦******»******♦*♦*♦*♦**♦♦***** 

+ + + 

B                               24        *****♦**:»(***********♦*****»******»*♦*♦* 
C               -21           18        ************♦»*»♦♦**♦****♦* 
+ + + 

27  A  23        «4c««:i(:«4c«4c4c^4c««4c4c]t(««4c4r4r«4c4r4e4c4r4c4c4r4c»«4r4c4r 

^  "^  w^  f^  •^  »yt  tf^  »Jfc  *^  *^  *^  *y*  T^  «J*  •W>  "^  •^"  •W*  "^  *»»  •¥*•  'r  •W   "F   "T   T   ■¥*  •»*  ■T"  "F^  •»*  "F*   T*  ^^  "W^  *F*  "r  •T  ^^   TP  ^' 

C               -30           16        4cif(4c4:4c4c}fc4(4ciK4c4citc4e^4c4c4c4r](r4r4c4c 
+ + + 

B               +17          27        *»******♦********»******♦******♦****♦♦»*+ 
C              -34          15        4c4c4c4c4c4E4c4C3K)(c4c4c^4cir4c4r4c4r4c]|r 
+ + + 

B               +30           30        4c4c4c4c4r)|c)|c4r)|C]|t4r4c4c:fc:((4c4c4c4c4(4c4c]|;4r4r;|(4r4r:|e^4r:(r:(c4c:|r:|(:fr:f(:((4r-|- 
C               -34           15        »♦****♦*♦**»****»**♦» 
+ + + 

Cn  -^  4     /  «Ma  «b  ^^  ^S/'  t^  ^k  -^b  ^b  ^^  y^  ^b  ^k  ^b  ^b  ^b  ^b  ^b  ^b  ^b  '^b  ^b  ^b  ^b 

~  ^  /  i  O  J^  J^  ^  ^  ^  J^  ^  ^  ^  ^  ^  Jf.  ^  ^  0^  ^  ^  ♦■  •^-  '¥•  'T  ^  'r- 

+ + + 

31  A  23        ****»******♦♦*♦♦****♦*♦********♦*♦**♦ 

B  -21  18        **♦**»******♦♦****♦♦******* 

C               -26          17        i\f.ilfiit/i^W%WW^i^W^%^i^^'*-'!¥-*^'¥-ilHli1l^1f^ 
+ + + 

B  -2<7  17        ;|c4c4c4c4;4(4^ifc4c}K4c*4:4c4^4c4c4c4c}|r3tc4r4c4r4c 

C  -41  14        *♦***»*»*»*»♦♦***** 

+ + + 

33  A  22        *»**********♦*»*****♦***♦*****♦***♦ 

B  -18  18        4c4c4:}t:4c4^4r4r4c4!^4c4c4c4c4c4:4^4c4(4c4r4ri(r4^4c4( 

+ + + 

i5  *J  J^  *.  i  ^r'  ^r"  ^r-  ^F"  ^r'  ^r"  ^^  ^^  ^r"  ^r-  ^r-  ^r"  ^r-  ^^  ^^  ^^  ^^  ^^  ^F  ^^  ^P  ^F  ^F  ^F-  ^F  ^^  ^P  ^r  'r'  ^r-  ^F  ^^  "^  "^  ^F 

: + + + 

n  ^  ^  4#  ^M^  ^b  ^A^  ^#  ^ft^  ^Mf  ^^  ^b  ^^  ^A^  ^^  ^^^  ^ft^  ^^  ^^^  ^^  ^^  ^^^  ^^  ^^  ^^F  ^^  ^^  ^ft*  ^^  ^^f  ^^  ^^  ^^  ^^  ^fr  ^^  ^^  ^^  ^^  ^^ 

L-  i.  i  ^^  ^R  ^^  ^^  ^^  ^F  ■  ^F-  ^-  ^^  ^F-  ^F-  ^F  ^F  ^F  ^^  ^F  ^^  ^F  ^^  ^F  V  ^^  ^^  ^  ^  ^  ^^  ^^  ^F  ^  t  t  ^  ^^  ^ 

+ + + 

B               -23          20        ******»***»**********#**)(f5)t*)|r**;|f 
C               -23          20        **♦*********♦♦♦*****♦**♦******♦ 
+ + + 

NOTE!  1)  linel  estensK  denotes  csteSory  of  psdeiitrisn   activity 
for  i/hich  the  predicted  winds  sre  suit3ble» 

2)  y.   Chsn^e  Greater  then  102  besed  on  comparison  with  Test  Condition  A. 

3)  Wind  speeds  ere  for  s  IX  probEbility» 

TEST  CONDITION 


A 
B 
C 


EXISTING   SITE   CONDITIONS 

F'ROPOStD   RUOGLfS   CENTER 

PROPOSED   RUGGLES   CENTER   WITH   REMEDIAL   DLMICfS 


TABLE     II     D-35 
MEAN    WIND    SPEED    EXCEEDED     1     %    OF    THE    TIME 

WINTER 


Wind   11-67 


ACCETPTAIiLE   >!< |iNACtr.l'T^:BLt 


._> 


GUST 
LOCATION   TEST    PERCENTAGE  SPEED   10  20  30  40  5W 

CONDITION   CHANGE   («PH)   :  J  t  I  I  I 

. . + 

25  A  30   ****♦*♦****♦*♦♦♦****♦ 

+ ■ 

26  A  30   *****♦♦*♦**♦♦♦♦♦♦♦♦♦* 

B  32   ****♦*♦♦*»*****♦♦*♦♦♦♦♦ 

C      -16  25   yiti:llf.ilf.:llii'HiiW*^**'!i^**'!¥**T¥ 

.^ , — + 

27  A  31   ***»**♦****♦****♦♦♦*♦* 

C  -25  23        4c4c4c4c4:4c4c4c4c4c4c^4r^ 

• ■ + ■ 

28  A  31        »**♦♦♦**♦*♦♦******♦*♦* 

C  -22  24        ■^f.Tt^Tlti'ilf.-iif-^ilfityifTtfW^WmfW^ 

^ ._! 

29  A  31  4C)|c4c>|:4^4r4r4r4r]tr]|r]|r]ir4r4r4r4r]|r:|r]|r]|r]|r 

C  -29  22         **)Jt3(:5»r)fr3(f3|r3if)|f#;|r)(E 

~ + 

30  A  30         V4C)|;4r4c:|r4r4r4r]|r](r)|r}|r4r4r4r^;|r4r4r4r 

B  f23  37        Tlli-:ti^^*W'^fW**W^*W^W'!¥^*'!¥'!¥T¥'!¥T¥Tlf'!¥T¥WTt!ilf 

C  -23  23        ****))t***3if3|f***3ir 

+ ^- 

31  A  31        **»»*********♦***♦♦♦♦♦ 
B               -16          26        :ilii:tfi:/lf.W*T¥* ********** 

C  -22  24         ♦♦♦*)ir5if)»r))f;jr5(r4r.)(c)(t*3)r 

. . — . + 

32  A  32        *****♦*♦*♦♦♦♦*♦♦♦♦♦♦♦♦* 
B              -25          24        *************** 

C  -31  22        ************* 

■ + 

33  A  31        ********************** 
B              -12          27        ****************** 

C               -16          26        4c  4c  4c  4c  4^  4^4^  ^4^  4^4^41:4':  4^.  4^  4c  3|c 
+ 

34  A  30        ********************* 

B  116  35        4c4c4c4c4c4c4r4c4c4c4c4c4E4c4c4^4'4c4c4c4r4r4c4c4c4r 

C  32        4c4c4c4c4c4c4r4c4c4c4c4c4c4c4c4c4c4c4^4c4c4c4c 

, + 

35  A  33        4c4c4c4c4f4r4f4r*4r4f**4r4f4r4f4f4f**4f4f4f 

B  34         4:4c4c4c4c4c4c4c4c4c4c4c4c4^4c4r4c4c4r4r4c4^4c4c4^ 

C  33        4c4c4c4:4r4r4r4r4r4r4r4r4;4;4(4;4:4c4r4r4r4;4r4r 

J- 

36  A  34         4:4c4c4t4c*4f4f*4f*4c4t4c*4r4r4f4r4f4f4f4f4f4r 
B               -11  30         4c4c4c4c4f4c4f4f4f*4f4c4f4f4c4f*4f4f4f* 

C               -11           30         4c4c4c4c4f*4f4f4f4f4f4f4f*4f4t4f4f*4f* 
+ 

NUlt;    1)    1  in^l    iJit«ri;-;K   dwiiotwi   csteilory   of   t'Hdw^itri.^n      ;^(M, .tv.t ty 
for    i-.'hjch    the   predictec!   H.inciS'    51-p      fii.iK  i^t>]  e  i 

2)  7.   Ch3n4<i  iiriJdtrir    thrin   lOZ  b8s«ij   on   comwarisoo   with   T«Jst   Coiu.l.itioii   A. 

3)  yind   ?p^f;<i=    ?re   for   s   IX  probsbx]  it  y . 

Tt:yT  coNDdfcw 

A  EXISTING   filTfi   CONiai  K.iNS 

B  PRUr-oytD   S:i.l«GLE3   CtNlER 

C  PROPOSED   RUGfil.EK   CDNIER   W.\TH   REHEDIAl.   DH'.U.'ES 

TABLE  II  D-36 
EFFECTIVE  LiUST  SPEED  EXCEEDED  1  %  OF  THE  TIME 

WINTER 


II  -  68  Wind 


SUGGESTEIt  MEAN         (MPH)  12       15  19 

mm  SPEEDS  FOR >                  SITTING        I  STANPINS  I   WALKING    I  UNCOMFORTABLE  FOR 

I  I  I  «ALKIN(j > 

HEAN                                                     ill 
LOCATION      TEST         PERCENTAGE    SPEED      5                                10                               15  20                             25+ 
CONDITION       CHANGE       <HPH)      :                               :            I                  t                        I  :                              : 
+ + + 

C  -25  18        4c4c4cK:4c4c4^)K4c4c]|c4c]fc4c4c4c4c]ir]|ri|r](c4r4c](c;tr4ci|c 

+ + + 

38  A  20        4c4c4c4c}(c](c4(4c4c4:}fc4c4c4c4c4c4c4c4c4r4r4r4c4C]|r4c4t4c4(4r4c 

B  -15  17        i||i^1f.:^f.*W*^*W*'*^)lfi*^W■^¥■^¥■**^*^^i|/^^^^*^lti^¥^* 

C                     -15               17            ^T¥-*^*-*W-T¥-'*'!¥^*Tl^**'!¥T¥**WT¥^W!^*T¥^Tt[TlfT¥ 
+ + + 

3?             A                                19        4c4c4c4:it(4c4i:4c4c«4c4c]|:4c4c«)r4c4c4r4r4r4c4c4r4r4r4c4c 
+ + + 

+ + + 

+ + + 

B               +S5          31         ])( 4c  4c  ^4c4c  3^4^4(4^4: 4o)c4c4r4c4r  ]|t4r:tr)ir4r  4r4(4c4t4c  4C4C  4^4^41 4c4c4rfr4( '((lr>fr-f- 
C               -10           18        4(4c4c4c4c4c4c4c4c4c4c4c4f4c4r4r4^4c4;4r4r4c4r.4r4r4c4c 
+ + + 

43  A  20    4(4^4^4^4(4(4^4(4(4:4:4^4^4(4^4^4^4(4(4^4^4^4(4(4:4(4(4(4:4(4^ 
6      -15     17    4(  4(  4(  4(  4(  4(  4(  4(  4(  4(  4(  4: 4(4(4(4(4(4: 4: 4(4(4(  4: 4(4( 

C      -20     16    4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4:4(4(4(4( 
+ + + 

44  A  21    4:4:4(4(4(4:4:4(4:4(4(4(4(4(4:4(4(4(4(4(4(4(4(4(4(4(4(4(4(4:4(4(4( 

E^  4  n        A   ^      ^^  ^^f  ^^  ^M^  ^^  ^^  ^^  ^^  ^^^  ^^  ^^  ^^^  ^^  ^ft'  ^^  ^^^  ^^  ^^  ^^  ^^^  ^^  ^^  ^^  ^fr  ^^ 
^7  A  >'         ^^  ^r^  ^^  ^^  ^^  ^^  ^T"  ^^  ^^^  ^^  ^^^  *^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^r"  ^r'  ^F   ^r  ^^  ^F 

C      -33     14    4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4( 
+ + + 

45  A  19    4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4:4(4(4(4(4(4(4:4( 
B      -10    17    4(4(4(4(4(4(4(4(4(4:4(4(4(4(4(4(4(4(4(4(4:4(4(4(4( 

C             18    4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4:4(4:4(4(4(4(4(4(4(4(4( 
+ + + 

46  A  16    4(4(4(4(4:4(4(4(4(4(4(4:4(4(4(4(4(4(4(4(4(4(4( 

B      +18     19    4(  4: 4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(  4(4^4(4(4: 4c 

C      -31     11    4:4(4(4(4(4(4(4(4(4(4(4(4( 
_^ -^ + + + 

T  /  J^  ^  \/  ^^  ^^  ^^  ^^  ^^*  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^F  ^r  ^r  ^^  ^^  ^P**  ^^  ^^  ^^  ^^  ^r   ^r   ^F  ^r  ^F   ^^  ^P  ^^ 

B  20    4(4(4(4(4(4:4(4(4(4(4(4(4(4:4(4(4(4(4(4:4(4(4(4(4(4(4(4(4(4(4( 

C  20    4(4(4(4(4(4:4(4(4(4(4(4(4(4(4(4:4(4(4(4(4(4(4(4(4(4(4(4(4(4(4( 

+ + + 

48     A  20    4(4(4(4(4(4(4(4(4:4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4:4(4r 

B      +10    22    4(4(4(4(4(4(4(4(4r4f4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4(4( 
C      -20     16    4(4(4:4:4(4(4(4(4(4(4(4(4(4(4(4:4(4(4(4(4:4(4: 
+ + + 

note;  1)  Kinsl  ssterisk  denotes  category  of  i^edestridn   sctivita 
for  which  the  predicted  winds  sre   sui table ► 

2)  y.   Change  Greater  thsn  10";  based  on  comparison  with  Test  Condition  A» 

3)  Mind  speeds  ere  for  3  17.   probability  ► 

TEST  CONDITION 


A 
B 
C 


EXISTING   SITE   CONDITIONS 

PriOPOStD   RUGGLhS   CENTER 

PROPOSED   RUGGLES   CENTER   WITH   REMEDIAL   DLVICf.5 


TABLE     II     D-37 
MEAN    WIND    SPEED    EXCtEDED     1     %    OF    THE    TIME 

WINTER 


Wind   11-69 


< ACCFPTAHLE    >  l<- —    UNAL(.I:F'I  Ai<Lh 


GUST 
LOCATION   TEST    PERCENTAGE  SPEED   10  20  30  40  5<M 

CONDITION   CHANGE   («PH)   :  :  J  I  :  : 


37 

A 
6 

C 

-15 
-18 

32 
27 

26 

+ 

38 

A 
6 

C 

-10 
-10 

28 
25 
25 

1                                                                                                                   .    _. 

1 

39 

A 
B 

C 

26 
27 
27 

iK  ;fc  4c  4c  4r  4(  4c  3(c  4^  4: 4c  4c  4c  4c  4r  4r  4r  4r 
«  4c  4c  4c  4c  4c  4c  4: 4r  4c  4r  4c  4r  4c  4c  4^  4c  4r 

— r 

1              ....                _  ,    » 

40 

A 
B 

C 

■m 

26 

'>9 

27 

4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C 
4c4c»4c4c4c4c4c4r4c4c4c4c4c4c4c4c4c4r4c 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4r  4c  4c  ♦  4r 

j_ 

41 

A 

B 

C 

i-30 

26 
34 
27 

4c4c4c4c4r4r4c4c4c4c4c4r4c4c4c4c4c 

4(  4c  4c  4c  4c  4c  4r  4c  4c  4c «  4c  4: 4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4r  4c 

4c  4c  4c  4c  4c  4c  4^  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

42 

A 
B 

C 

+  39 

28 
3? 
26 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4^  4c  4c  4c  4c  4c 

4c  4: 4c  4: 4c  4c  4^  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

43 

A 
B 

C 

-17 
-17 

29 
24 
24 

4: 4c  4c  4c  4: 4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4c  4c  4c  4c  4r  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4c  4: 4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

■ 

44 

A 
B 

C 

-17 
-27 

29 
24 
21 

4c4c4c4c4r4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c 
4c  4c  4c  4c  4^  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4C4C4C4C4C4C4C4C4C4C4C4: 

— I- 

45 

A 
B 

C 

26 
25 
26 

4c4:4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4c4c4c4c4c4c4c4c4c4;4c4c4c4c4c4c4c 

~T 

46 

A 
B 

C 

+26 
-17 

23 
29 
19 

4c  4c  4c  4c  4c  4c  4c  4c  4!  4c  4c  4c  4c  4c 

4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c«4c 

4c4c4c4c*4c4c4f4c4c 

~T                      "                                             "             ■ 

47 

A 
B 

C 

28 
29 
28 

4c4c4e4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
4c  4e  4c  4c  4c  4c  4c  4c  4r  4r  ^  If;  ^  ]fc  4: 4c  4c  4c  4r 

~"T 

48 

A 
B 

C 

+  14 
-14 

27 
31 
23 

4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C4C 

4c  4c  4c  4^  4^  4c  4c  4c  4^  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

4c4c4e4c4c4c4c4c4c4c4c4c4c4c 

J. 

NOIL!    I)    1  AOdl    sstririsk   deiiotw;   cdterfory   of   ped^'.itrirfn      hc t.i'/.ity 
for   which   the   prfrdictftd   w.ui(i<i    ?\-ti      ?-uiti<l']e , 

2)  Z   (;hc?n>^e   i<r>?dter    Mirfii   lOZ   tiiiiS^Jd   on   coMHrtr  t'jon   w.ith   IriHt   l^  on '.I  .it  .'.on   A. 

3)  (■'ind   speeds    sre    for   h    17,    prohfb.Tli1  y . 

TEST   Cl.lNO.dlON 

A  E.XISlINCi   r<31t    CONDIT.UtNG 

B  PKM)P(.)Si:j.1   RlJiJiJl.hS   ChiVlfIR 

C  PROPOSED   RUG6LES   CENTER   W]TH   RtHKniAI.    lil:VJ(.:l:!i 


TABLE     II     D-38 
EFFECTIVE     GUST     SPEED     EXCEEDED     1     %     OF     THE     TIME 

WINTER 


II  -  70  Wind 


SUGGESTED  MEAN         <MPH)                         12       15  19 

mm  SPEEPS  FOR >                 SITTING        I  STAWIIN6  I  WALKING    I   UNCOMFORTAPLE  FOR 

i  i  i  WALKING > 

HEAN                                                     I                   I  i 
LOCATION      TEST         PERCENTAGE    SPEED     5                                10                               15  20                             25+ 
CONDITION       CHANGE        («PH)      :                                :            I                    »  15                                 t 
+ + + 

f  y  v^^  *^*  ^^  "^^  ^m"  ^W^  ^F   ^w^  "T*  T  T  T"  T  "^^  ^r  ^r  •^'  ^T"  "J*  'J*  'J*  "P*  •J*  •r   "^  "^  "J*  "y*  "^^  ^F  T 

c          -10       IS      **♦*»*»**»***♦♦♦♦♦♦♦♦**♦*♦» 
+- + +^ 

P  ^  i  ^^  ^^  ^^  ^^  ^^  ^p-  ^^  ^F'  ^^  ^^  ^^  ^^  ^^  ^F-  ^n  ^^  ^F"  ^^  ^F"  ^^  ^^  ^^  ^  ^  ^n  ^n  'r  'r  ^h-  ^  ^  ^'  ^^ 

C               -15          17        ************************* 
+ + + 

C  +14  24        ******♦*♦♦**♦♦******♦***♦♦****♦**♦**♦♦* 

+ + -+ 

■^2  A  21        ***»**********»*»»»♦**♦♦*♦*♦*♦*♦* 

B  +14  24        *»*****♦*******♦******♦*♦*♦**♦♦**♦♦**♦* 

C                               20        *»************♦***♦****♦♦♦♦**** 
+ + + 

51  A  24        **ilfi*:t^WT***W^*******^**^********^***  ********* 

E  -25  18        ****♦****»********♦♦♦♦**♦** 

C               -50          12        ***♦*»♦♦♦*****♦ 
+ + +_ 

54  A  23        ***********♦******♦♦♦♦****«♦»♦♦♦♦*»*» 

6               +34          31        *^TlliiTllf.******:lll^*W^****************************+ 
C                               22        ******#***»**♦♦**♦♦♦♦♦****♦**♦****♦ 
+ + + 

55  A  22        ****»**»»**♦**♦****♦♦**♦♦*♦*»**♦*♦# 

B                               23        *»*********♦♦*****♦♦**»♦♦****♦*****♦* 
C               -45          12        **»*♦♦***♦**♦♦♦ 
+ + + 

"ii  A  22        *********************************** 

B  -31  15        ********************* 

C               -50          11        ************* 
+ + + 

57  A  21  ********************************* 
E  21  ********************************* 
C  20        ******************************* 

+ + + 

58  A  18        *************************** 

6  1?        ***************************** 

C               -22           14        ******************* 
+ + + 

5?  A  19        ***************************** 

B               +15          22        *********************************** 
C               -36           12        *************** 
+ + 1- 

AO  A  21         ********************************* 

E                               22        *********************************** 
C                               20        ******************************* 
+ + + 

NOTEJ  1)  Kinsl  asterisk  denotes  c3te:3ory  of  pedestrirfn  sctivita 
for  which  the  predicted  winds  sre  suitsblei 

2)  Z   Ch3n!^e  arester  thsn  10%  based  on  coropsrison  with  lest  Condition  A. 

3)  Wind  speeds  sre   for  e  IX  probebilityf 

TEST  COf'fDITION 


B 
C 


EXISTING  SITE  CONDITIONS 

PROPOSED  RUGGLLS  CENTER 

PROPOSED  RUGGLES  CENTER  WITH  REMf.DIAL 


DEMICI-.S 


TABLE  II  D-39 
MEAN  WIND  SPEED  EXCtEDED  1  %  OF  THE  TIME 

WINTER 


Wind   11-71 


< ACCEPTABLE   >l< —   UNACCtPl/ikiU-.   > 

GUST 
LOCATION      TEST         PERCENTAGE    SPEED      10  20  30  40  50+     ' 

CONDITION     CHANGE     («PH)     :  :  :  I  :  : 

+ 

49  A  28        ******************* 

C               -10          25        Tl/i'il!-^^T¥i¥'!¥^*^^'^W^T¥W^ 
+ 

50  A  28        *****♦♦♦♦»♦♦♦**♦♦** 

C  -10  25        ]fc4c4c4C]ic4:4^3ir)|r4r]|r]|r4r4r]|r4r 

. .^ . . + . — . 

51  A  28        4c4c4:4:4r4c4c4t4(4c4r4ry4r4r4r4r4r4r 

C  30    4c  4c  4^  4t  4c  4c  4c  4c  4:  y  4^  4^  4r3|^^4r  4(4^4^4^4^ 

. + . 

52  A  29    W-W^W-*-Tt^W^W^'!'^T¥*^*i¥T¥WT¥W!¥T¥ 

B      +13     33    ■!ll/L^W.'^W*^W^'!¥WW!¥T¥W*''¥T¥'!¥W!¥WT¥i¥  i 

C  29    t^:ilii:#.-iii-!ilt;'4^'!#W^*-**T¥W'^Til^'4f'^'!¥* 

+ I 

53  A  32    :llf.:llf.:llf.:¥illf***W**T¥*T¥WW**Wi¥**Tlf 
B      -15    27    ***4t3(f:|r:if;(r)(f#^:)f3(r3(r3if4r3if:(f))f 

C      -37     20    ♦♦♦♦:)?♦♦*♦♦♦  I 

+ 

54  A  30    ******♦♦*♦*********♦♦ 

C  32    Tll/i:ll/iTil/i-!ll/i:ilf.W'*:T¥**W^*T¥*'i¥'i¥WTlf*WW* 

+ j 

55  A  30    *»****♦*♦♦♦*♦*****♦♦♦ 

6      fl3     34    :lti:ilti^.yifiyi!:W*^'^T¥'!¥****W^T¥^W*T¥Tllr')lfT¥^^ 
C      -33    20   *********** 
+ ) 

56  A  30    »*****♦*******♦♦♦*♦**  j 
B      -23    23    *******♦*♦♦**♦ 

C      -36     19    ***♦♦*♦*** 
• + 

57  A  2<?        Tllii:llii'iHyi/i-HlfW*TlfT¥T¥*TllfW*''¥W!¥WWT¥ 

B               ilO           32        ****♦*♦♦**********♦*♦♦♦ 
C                                 28         i|c4c4C)fc4:4cK(4(4:4r4r}|f4r4r)|r4r)|r)|r4r 
+ 

58  A  26    ***************** 

B      +11    29    ******4f**#**4?**4f**** 
C      -15     22    »♦**********♦ 

+ 

59  A  27   ***»**♦***♦**♦♦*♦♦ 

B      +18    32    ilfi:/lfL:tiyif:w**WW-^^'ilf^'!¥-yif-yil^T¥T¥if^^T¥yifTlf 
C      -25    20    ****3(r*)jt*:jr#3)t 
+ 

60  A  29        4c4c4c4c4r4r4r}|r:|;:(r4r:|;4r4r4c4c4(4r4r4f 

6                                31         4c4c4:4t4:4:4r4c4c4r4r4r4r4^4r]|r4r3tr}(r4r4r4r 
C                                28        itiW^iilf-TtfTtWuf^TKf^WW^^WW^W 
4 

NOrt;;    D    l-.m^l    -JstHri^k   dHdotes   cdt^rfory   of   HHtle^itriwii  «(.•<■,.<•/ .it a 
for   wh.u.'h   tJ^ifi   predicted   (•.'.\nds   avu      =K\iiiii<ln  < 

2)  7.    Chrfiiiie    ilrydluM'    tii<^o    lOZ   Lirfned   on   (.M.>mH;)r  i^ion  with    iHst   (;onf.l.i.  tioii   A^ 

3)  Wind   speeds    sre   for   s   IX   prohstij  J  ity  i 

TEST   i;()Ni.Ur.(ON 

A  EXISTING  ion  vimnnum 

B  PKUPUKl.O   l?Uii(iLKS   ChNTER  , 

C  PROPOSED   RUGGLES   CENIER   WATH   REHhPIAI.    UlrMULS 

TAPLE  II  D-40  I 

EFFECT  I  »^E  LiUST  SPEED  EXCEEDED  1  %  OF  THE  TIME  I 

WINTER 

II  -  72  Wind 


SUGGESTED  MEAN        (HPH)  12       15  19 

KIND  SPEEPS  FOR >  SITTING        I  STANDING  I   WALKING    I   UNCOMFORTAfLE  FOR 

I        I  I      WALKING > 

NEAN  III 

LOCATION   TEST    PERCENTAGE  SPEED   5  10  15  20  25+ 

CONDITION     CHANGE     (NPH)     :  :         I  I  I    :  : 

+ + + 

1  A  18        4c4c4c4c4c4(4r4r]ic4c]|c4:4c4c4c4c4(4r4c)fr]|r4;4:]|r)|t4r:|r 

F  +27  23        ^4c4c4c4c4c}|(4r4r4r4c4c4r4c4r4(4c4(4c4c]|c4t4c4(4r4c4c4r4c4r4r4c4:4c4r)|r4c 

C               -11           16        4c3fc]|c]fc]fc4i4(4!^4c4r4(4c4r4r4r4r4c4c;(c4c4c:fc4c 
+ + + 

B  -15  16        Ifc4c^4c4r4c4r4c4c}|r]fr4r4r]ir4c4c4c4c4c4c4t4c4r 

+ + + 

C  -30  14        ]|ciiC3ic4c4c4c4c4ci|c4c2fc4C]ic4r4c4c4(4c4c 

+ + + 

B  -10  17        4c4(4c4c4(4()tc4c4c4c4c4c4c3ic4r4c4c4r4r^4r:|r4E4r4r 

: + + 4- 

B  +11  20        4(4c4c4c>f<:4c4c4citc4C]|c:(r]tr4c4c4c}ic]tc4c4c4r4r4r4c)|r4(4c4r4e]|r4r 

C               -33           12        :llf.:/ltiW-^'^^'!¥it^^^^T¥WT¥T¥ 
^ + + + 

C  -10  18        ]|c4c}fc}fc4:4c4r4c4c4C]|r4c:|(;|r]|c4;]fr.](r4r4c)fr4r})c]tr}fr4c:(( 

+ + + 

C  -15  16        4c4c^4:4c:fc4c4(4c4c4c4c4r4r]|(4c4c4c4c4r4r])c4c 

+ + + 

8  A  20        4c4c4c^4c4r4r4r4r4r4c4c4r4c^4c4E4c4c4r4ro|c4c4c4r:|r:|r4r4;4r4r 

C  -15  17        4:4(4c4c4t)|C)|c4:4c4c4c4c4r4c4c4c4r4;4r4;)fr:(()(c](r4r 

+ + + 

O  A  A   D  ^^  ^^f  ^^  ^^  ^^  ^^  ^fr  ^^^  ^^  ^^  ^^  ^^  ^fr  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^fr  ^^  ^^^  ^^ 

C              -10          17        4c4c4c4c4r4c4c4C2f;:fc:t:4c4r4n(r3(r4c:(c4c4:4c4c4(4r4r 
+ + + 

B               -50          10        ******♦»**» 
C               -60             8        *»***:»c* 
+ + + 

^   X  Tt  ^    /  *^*  ^^  *^^  ^^  ^^  ^^  ^^   ^^  ^^^  ^^  ^^  ^^  ^F   ^^  ^^  ^^  ^^  ^^  ^^  ^P   ^^  ^^  ^r"  ^r"  ^^   ^^  ^^   ^^  ^^ 

B  -10  17        4c4c4c4ci|r:|c4c4^4c4(4:4(^>|f4c4c4c4^4c4c}|(>t(4^4r4r 

C  -10  17        4(4^4c4c)|c4cXc4r3if4c4c4(4r4c4^4c4r4(]tr4C}(C]|c4c4r4r 

+ + + 

12  A  1?        4c4c4c4c4c4;4;](r]|c4c}tc4C)(r4r]|c)(c4c)|;4r4r4r4c4;4r:|;4c4:4r4c 

B  -15  16        4c4c4c4(4c4c4c4t4c4c4c4c2fr}fr.]tr]fc4c)((4r4c4(4c^ 

C               -15           16        4c4c4c4c4:>fc)tc4c4(4c4c4c4r]tr])c]tr4c4r)|r4r4r4c4c 
+ + + 

note;  1)  Final  asterisk  denotes  category  of  pedestrian  activity 
for  which  the  predicted  winds  are  suitable i 

2)  7.   ChaniSe  Greater  than  10%  based  on  comparison  with  fest  Condition  A, 

3)  Wind  speeds  are  for  a  17.   probability* 

TEST  CONDITION 


A 
B 
C 


existing  site  conditions 

fropos;::d  ruggles  center 

proposed  ruggles  center  with  rhhldial  devices 


TABLE  II  D-41 
MEAN  WIND  SPEED  EXCEEDED  1  %  OF  THE  TIME 

ANNUAL 


Wind   11-73 


< ACCFPTAJUE   >l< llNAt«.hP1A.«l.!:    — > 

GUST 
LOCATION   TEST    PERCENTAGE  SPEED   10  20  30  40  50+ 

coNTiTioN  CHANGE  («PH.>  :         :         :  I        :         : 

+ ■ 

1  A  24    *******♦*♦*♦♦** 

B      i29     31    ^ilti-illii-nlf^i/lfi-mfW* ********* ****** 
C  22    **.*.***.******* 

+ 

2  A  26    ***************** 
B      -11     23    ************** 

C      -38    16   ******* 
— .+ . — ■— ~ 

3  A  26   ***************** 

B      +19    31    ********************** 
C      -11    23   ************** 
■ + 

4  A  25  **************** 
B  24    *************** 

C             24    *************** 
+ • ■- 

5  A  25    **************** 

B                                27    ****************** 
C      -28     18    ********* 
+ 

6  A  27    ****************** 

B  +11     30    ********************* 

C  25    **************** 

+ 

7  A  26    ***************** 

B                                27        itii**ilHW  ************* 
C               -11           23        ************** 
+ 

8  A  28  ******************* 
B  28  ******************* 
C               -10          25        **************** 

+ ■ 

9  A  25  **************** 
B  25  **************** 
C  25        **************** 

+ 

10  A  26        ***************** 

B  -34  17        ******** 

C  -42  15        ****** 

+ 

11  A  26        ***************** 
B  25        **************** 

C  25        **************** 

+ 

12  A  26        ***************** 
B               -15          22        ************* 

C  -11  23        ************** 

+ 

Nl.tH\?    1)    linal    ■3>itt?riftk   fJenotw-i   cdt>j^nry   of   Hwdesf, rido      ,^(.•  t.iv.ity 
for    i/h.u.'ti   the   predirteci   winds   ^va      si.iit.i<ble  ► 

2)  Z   Ch^n^v?   i<ri?BtHr    thrfn    102   ijrtsnd   on   coMHai' ison   w.itJi    Iwst   t:oiu,l.i<-,.ion   A. 

3)  Wind   fpeeds   ?re   for   c*   IX   prob?hJlitai 


TEST    CONDI IXON 


LXISTINP    r<]11;    t^ONlOTKiNG 

P,S-UP0'3t;/l   Kl.l(i(n.E>i   CI-.VTER 

PROPOSED   RllG(Jl.ES   CENTER   WITH   REIfhPIA!.    lil:M.U:tS 


TABLE  II  D-42 
EFFECTIVE  GUST  yPEED  EXCEEDED  1  %  OF  THF  TIME 

ANNUAL 


II  -  74  Wind 


SUGGESTEP  MEAN         (MPH)  12        15  1? 

MIND  SPEEDS  FOR >  SITTING        I  STANIUNS  I   WALKING    I   UNCOMFORTABLE  FOR 

I        I  I      WALKING > 

HEAN                      III 
LOCATION   TEST    PERCENTAGE  SPEED   5              10             15             20            254 
CONDITION   CHANGE   («PH)   :             :     I        t          I   :             : 
+ + + 

13  A  19        ***************************** 

r\  IQ  -^  -^  ^^  -|^  J»  »M»  »^  ^|-  j^  ^u  j^g  %|/  %*>  ^fe  ^U  ^Bf  ^a>  %ftr  ^*r  ^a*  %Jf  ^fe  >to  %lf  ^Lr  SL^  ^Jkr  ^g»  ^fc 

\^  •"  ^  J  A  O  ^^  ^^  9"  ^*  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^^  ^F-  ^F-  ^n'  ^^  ^^  ^r-  ^^  ^r-  ^n-  ^^  ^^ 

^  + + + 

14  A  1?        4c4c4c4(4c4c4^4:4c4c4c}K4c4c3ic4c4c4C]|c4c4c4c4c4:iir4(4(*4c 

B  20        4:]|c4c4c^4:4c4c4c4c3r4c]ic4c4r4c4c4c4c4c4c4c4c4r4c4t4c4c4c4r4r 

C                              18        iti.ilii1lli:itini**ni****T¥^************** 
+ + + 

15  A  18        »:|c4c4c4c4c4c]|c4r4:4c4c4c4c4c4c4c4c«4c4r]t(4c*4r4c4c 

F  +11  20        ******************************* 

C  17        }ic]K4:;|c4c4c»*4c}(c4c4c4;4c#4t4c«4c«4c4c4c4r4ri|c4;4:4c 

+ + +— 

16  A  21        *****************#*:|r****#»*****»* 

R  '^A     3k  3|C  3|C  3|C  3|C  3|C  ^  3|C  3|C  3|C  3iC  4C  3|C  A  4c  4c  3iC  3iC  3iC  ^  3ir  ^  3|(  Ik  ^  ^  4C  3iC  ^  3|f  4r 

C               -10           19        4c4c4E4c4c4c4(4<'4c4c4c4c4(4i:4r4r4c4c]k4t4r4(4c4r4r4c4c4c4c 
+ + + 

17  A  19  4c4c4^]|c3k4r4^4(4(4r4c4(4r4c4c4^4c4c4c)k4r4c4;4r4r4c4r4r4c 
B                               18        4c4:4;4c4:^4:4c4'4r4^}k}k}k4r4r4(4c4c4^4:4:4c4r4(4c4^ 

C               -10           f        4c4c4c4e4c4:4(4(4c4(4c4c4r4c4r4r4r4r4r4c4r)|r4c4r)|r 
+ + + 

18  A  18        *************************** 
6  17        4(4c4c4C3|c4(4r4(4C}k)k4c]|r]|(4r4r4ci((4^4r4c4c4c>k4r 

C               -11           16        4:4c4c)(c4c4c4c4c4c4c4c4(4r4(4r4c2|c4r)k4r4r4C}tr 
+ + + 

19  A  19  *******♦♦♦♦********♦*♦******* 
B  1*?  ]k}|c4c4c^]k4c4c4(4r^>k4r4!^4r4c4c4c4c>|c4c]|c4c4(^4r>k4(i|c 
C               -10           17        ]|c4c4c}ic4c4c4:4c4c4c4r4r]|c>|c4r4r}(c4(4c4c}|c4cy4c4r 

+ + + 

20  A  20        4c4c4c4c4(4c4^4r4cik4c4c4c4c4c4c4c4c4c4r4r4r4r4c4r4r4r¥^^Y 

B               +15           23        Tllii:ti:/liiW^W^1i:W*****^*Tll/i******^^****Ttl^^**^*^****** 
C               -15           17        4c]ic4c4c4(4c4c^4cik4c4cik4c4c4c^4:4c>k4c4^ik4r4r 
+ + — + 

21  A  20        :ilf:-ilii-^'i^.Tili:W*W^*****'***^********'!¥***T¥ 

P  ^  y  jf^  ^P^  ^^  ^^  ^P*  ^^  ^r*  ^^  ^^  ^^  ^^  ^^  ^P  ^^    ^r   ^^  ^F'  ^F"  ^^  ^m     ^r  ^^  ^^  ^^  ^r     ^r*  ^^  ^^  ^^  ^r     ^^ 

C               -45           11         4c4(^4cik4^4:4c4c4t4c]|c4c 
+ + + 

22  A  20        4c4c4(3tc4c4c4c4c4c4r]k4r4r4r4c}k4c4c4()k4r4c4t4c4r4r4r4;4c](r4r 

C              -55            9        4c4c4c4c4c4c4ri(c4c 
+ + + 

23  A  20        4c4c4c4c4c4c4c4:4^4c]|c4c4c4c4c4c4(4c4r4r4r4;4c4r4r4c«««4r4r 

B               +15           23        4c4:4:4c4:4c4:4c4c4c4c4c4c4c4r]k)k4c4c4c4r)k4r>k2(r^4r4c4>:Wft4r4:4r4c4c 
C               -30           14        4c4c4c4c4c4cik3k4c4r4^4^}k>k]k}|c4c4c4r 
+ + + 

24  A  19        ***************************** 

B               +31           25        »*******************************♦******+ 
C               -36           12        *************** 
+ + + 

note;  1)  Kinsl  asterisk  denotes  cste^ora  of  p^jdestrisn   activity 
for  which  the  predicted  winds  3re   £uitsble» 

2)  Z  Change  sirester  thsn  lOX  bssed  on  comparison  with  Test  Condition  A* 

3)  Wind  speeds  sre  for  s  1%  probability. 

TEST  CONDITION 


A 
B 
C 


EXISTING   SITE   CONDITIONS 

PROPOShD   RUGGLFlS   CENTER 

PROPOSED   RUGGLES   CENTER   WITH   REMtDIAL   DLVJCES 


TABLE     II     D-43 
MEAN    WIND     SPEED    EXCEEDED     1     %    OF     THE     TIME 

ANNUAL 


Wind    11-75 


< ._   ACCrrTAl<LE   >l< (iHACCtPlftMl.h    > 

6UST 
LOCATION      TEST         PERCENTAGE    SPEED      10  20  30  40  50+ 

CONDITION       CHANCE        <HPH)       I  I  tt  t  I 

■ • + • — 

13  A  26         ****#***#***3)r3|r##* 

C  -11  23        *♦****♦♦*♦**♦♦ 

. , , _4 . 

14  A  25        yiti:1liTllfiitli:ilf.****Wyt^*T¥**Tllf 

C  25        llf.Tllf.-HiiT^'Hf!i¥'!¥T¥*T¥WWiilf**i¥ 

+ ■ 

15  A  26        ***************** 

C  28        »*****»»****♦♦**♦*♦ 

. . . + . 

16  A  28        Tt::iliiTiliLyii::¥T¥*****Tt^******* 

. + . ^_ 

17  A  26         **♦*♦♦*♦♦*♦♦♦♦*♦♦ 
B  26        4e4::(c4:4r]|r^:(r4r)(f]fe4::(r}(c]|(4;4; 

^ . 

18  A  25  ***»***♦♦***♦♦*♦ 
B  25  4^3t(!(r4r:|r)tc)fci|r4c]^:fc]f:4r]|r4r4r 
C  25        4i4c4c4c}(;4c4r]|:4c4c]|r;|r](r4r]|r:|r 

4 

19  A  26         **»*3|r}(f)|r3|r)|r:(f****3|f** 

B  28        4:4c4c4c4c4c4;:|r:f  4r4ri|(](r4r4r]|r;(r]|r:|r 

C  -11  23         ****♦♦  3|f3)r;)f3|r;(r5(r3|r3)f 

+ 

20  A  27         4c4c:(c4c]|c4:4r4r4r4r4;4r4r:fr:|r]|r4r:(r 

6  -114  31         4c4c)i:4(4^4^4r4r4r>fr4r4r4r4r2ir4r4r)jr4r;|r4r4f 

C  -14  23        *♦*♦♦********♦ 

■ • — + 

21  A  26        **♦♦♦♦♦♦♦♦♦*»***» 

B  28         4c4c4^4c4F4r4r4r;)r4r4c]t:4;}t^]|r}|r](r]|r4f 

C  38  16        *»**♦»* 

+ 

22  A  26        illf.iliiil/iili'ilfWi¥'*W!¥^T¥'!¥WW*^ 

B  27        ilf.'Jtiilf.-iif.-kwW^WW^ilFW^W^W* 

C  -46  14        ***** 

+ 

23  A  26        ***************** 

B               +19           31         ********************** 
C               -!<?          21         ************ 
+ • 

24  A  26        ***************** 

B               +26           33        ************************ 
C               +34           17        ******** 
+ — 

NUi'tJ    1)    liiidl    d>itt?ribk    dnnoi-wi   o^t^ilDry   of   Hedy-itrirtii      Hct.i.v.'. ty 
for   i/hjch   the   prpciicteu  Hxinfs   ?rt.'      <;tii  Vi<t'le  i 

2)  '/.   ChsuA>i    •ia-iiiff    <-iic?ii    10%   tic}-5;.'<j   on   c()(»H<?ri<;()ii   witfi    Isst   Coiul.itxon   A, 

3)  Wind   speP'^s    ere    for    h   iZ   prot>pti.i  1  i  ty  i 

TE-.!;T   COND.tr.CON 

A  tXJSriNP   i<]lf.    CONDITIONS 

B  ■"■••RUp(.iBi:»  RiJij(n.i;s  ci.hter 

C  PROPOSED   RllGPLEt   TENTER   WITH   REKEDIAI.    lil:<'.\(:i:<> 

TABLE     11     D-44 
EFFECTIVE     GUST     SPE  Et«     trlXCEEPEH     1     %     OF     THE      TIME 

ANNUAL 

II  -  76  Wind 


SUGGESTED  MEAN         (HPH)  12       15  19 

HIND  SPEEDS  FOR >  SITTING        I  STANDING  I   WALKING    I   UNCONFORTABLE  FUR 

I        I  I      WALKING > 

HEAN                                                      III 
LOCATION      TEST         PERCENTAGE    SPEED      5                                 10                                15                               20                              25+ 
CONDITION       CHANGE        <HPH)       :                                 :             I                    t                           It                                 : 
+ + + 

25  A  19        :im:t::lliiWi*l^T¥**T¥****^Tt^*******T¥**T¥i**^ 

B               -I-15          22        4c4c4C]|i4c4c4c4c4t]|(:|c4c4r4c4r]|(4r4r4c)tc4r4r:(c4c4t]|c4r4E4i4r4r4c4r^^ 
C               -15           16        iK4c4c4c4:4c4C}|:4c4c^4c4r4r4r4^4r)|t4r]|r;fn|E4c 
+ + + 

26  A  19        4c4c4c^.4^4c4^4c4c4c4c4c4c4c4c4c4c4c4c4r4r4r4r4(4r4r4r4c^ 

C               -31           14         4c4c4c]|c]|c4c)|:4c4c4r]|c4c4nfr4r4r4C}tc4( 
+ + + 

27  A  19        4(](c4;4;4c4c4c4c}K4c4c4c4(i|e4c4c}|c}|c4r:|r]|c4r;|r:|r4ri|r4;:tr4e 

C              -31          13        4c]|c4c4e4c4:4::fc](c]ir]|c4n|r4r4t4r4c 
+ + + 

Op  A  1  O  3lr  A  3fc  ifc  3fc  ^  3fc  ^If  ll^  3fc  3lf  3fc  ifc  llf  ^  ifc  3lr  3ir  3iC  lit  itf  3tf  ^itf  "HK  ifcllf  Tlk  ifc 

+ + + — 

29  A  19        4C)K4c4C}K4c4c4c4c4(4c4c4c]fc4c4c]tc4c4c4r)|r)|f:(r4r4r4r4;4r4c 

^  ^  ^  ^  w  *^  "^  "^  'w^  *^  "^  *r  'r  'r  'r  'r  *»*  *r  'w^  'r'  'W^  •W^  *^  *w^  'w'  •W^  "^  "^  '»^  T  'r  "F*  "F  ^^  •F^  "F*  ^^  ^^  *^  T  'r  ^n'  "F  "^    ■ 

C                -26           14         ******************* 
+ + + 

30  A  19        4:4c4c4c4:4c4c4^4c}|r4c](e4:4^4;4r4c4;4c4r4r]|c]|c4r:|c4c:|c4r4t 

B  f26  24        4c:ic4c4c4c4c}|c4C3|c4c4c4c4c4^4c4c4c4c4c4c4^4:4c4r4r4^4r4(4c4c4r:((;|(4c4r4r4c:|r4r 

C               -21           15        4:^4c4c4c4c4c4c4:4c4c4(4(4^4r4c:|c4c4r]^]tc 
+ + + 

31  A  19        ]|c4:4c4c4:}t:4r4r4c4(4c4C)|(4t]K4r4c4:4r4'4r4c4r4c4rV4r4r4c 
B               -15           16        4c4C3K4c4c4^4:4(4(4'4t4(4(4:4(3ir4c4!4(4t4r]|r2tr 

C               -21           15        4c4c4c4:]i(4c}i:4c4t4c4c;|ci|r)f;;i(}tc3t;]|c]|c4c4c 
^ + + + 

ij  ^  M  A  /  ^^  ^^  ^^  "^  "^  ^^  ^^  ^^  "^  ^P'  ^P  ^^  ^^  ^^  ^^  ^^  ^p-  ^^  ^^  ^P  ^p  ^^  ^^  ^^  ^P  ^^  ^^-  ^n'  ^^" 

-^.  C  -31  13        4c4c4c:|c:|:4c4e4c3K4:3r)|e4r4c4c4c4r 

33  A  18        4;i|;4(4:4:4(4:4:4c4r4c4r^4^4r4^4^4r4r}(r  jr^4r;tr^:fr^ 

B               -11           16        •i/i-:llii:llti-:tfilf:WTlfT¥i¥W*i¥'!¥^Tilr*i¥i¥*T¥*yfT¥ 
r                 -16            15         ^4c:t;4r](r;tr;(r](r}ir4r}jc;ic}ir]t'}ir:t^4r2(r;fr]ir4r 
+ + + 

34  A  18        ***♦*♦♦**♦*♦*♦**♦******♦*♦* 

B               +22          22        »*»****************♦♦♦******♦**♦♦♦♦ 
C               +11           20        »»***♦♦♦*♦**♦****♦*********♦**♦ 
+ ¥ + 

35  A  19        Ttii^itiyi;iT/liiW*'!¥-W'!¥'4fWW*'*'!llf'i¥W'!¥WT¥T¥'!¥T¥T¥'><fif*^ 

36  A  21         ********)(f#)|r)|f3)f3(P3|f*3(r5|f**^**i(r<f#***^#*5|fi|fT|f 
B                -23  16         ******3ir**3lt)ir)if:(f:(r5(f)jr;(f)|fi(f))f  )(f2(f5)f 

C               -23           16        ♦♦♦♦♦))f2(r*:fr)|r;(r))f:4f;)f))f)(f5|r))f:(c))f;(f:)f5jf 
J. 4- + 

NUiE;    1)    I'tniit    .JsttiriiiK   dwnutyi   c4v,e;iory   of   Hwd'i'striBn      «<:<J.v.it« 
for   which   the   predicted   (-.•indfs   svf;      s<.<iiyMet 
2.''    Z   Chsn;^?   jjrtfctrii'    tii^ii   lOZ   L«i3«t^d   on   (.'offlPBi-ison   with    le-st   (;onf.li  h  ion   A. 
3)    Wind   speeds    ere   for   &   IX   prohfbiJ ity i 

TEST   CONDIflON 


A 
B 
r 


EXISTING    i<lT[-.    CCIN1I1TJUW5 
PK'iJPUyi-D   RUGfiLtS   CI:NTER 
PROFOSEP   RUGCiLEJ;   CENIER   WITH 


REMLDIAL  DLV.ICI-.S 


TABLE  II  D-45 
MEAN  WIND  SPEED  EXCEEDED  1  %  OF  THE  TIME 

ANNUAL 


Wind   11-77 


GUST 
LOCATION   TEST    PERCENTAGE  SPEED 


10 


ACCEPTABLE 


20 


->  I  < LINAfLf-.P  I A.':!Lt 

30  40 


50+ 


CONDITION 

CHANGE 

(HPH) 

:                      J 

I  i                     : 

_i 

» 

25 

A 
B 

C 

+  24 

25 
31 
25 

-1.                    _ 

26 

A 
B 

C 

-20 

25 
27 
20 

^ 

27 

A 
6 

C 

-26 

26 
28 
19 

"r  'r'  ^^  "^  *»*  "^  ••    "^  'r  'r 

a. 

28 

A 
B 

C 

+  11 
-26 

26 
29 
19 

■ 

29 

A 
6 

C 

+  1? 
-26 

26 
31 
19 

.1.                  

30 

A 
B 

C 

+20 
-20 

25 
30 
20 

lll!.M:il/i:itiTil/iT¥*  ******  ******** 
*********** 

„.  ,_ 1      ..     _     ..    ., . 

31 

A 
6 

C 

-11 
-19 

26 
23 
21 

tn**************** 
:iHynyHTtiilf**yif}lfyt!T¥Ttf** 
*iti**  ******** 

.  1  .. ._ 

32 

A 
6 
C 

-19 
-26 

26 
21 
19 

***************** 

***^***W**** 

*Tti:llH:t::ff***** 

x...    .- 

33 

A 
B 

C 

25 
24 
23 

HIL*************** 
yi/L)lliTilli:t^:tfTllfilfW  ******* 
:iti*******  ****** 

34 

A 
B 

C 

+  20 

25 
30 
27 

**************** 
HmHt^iHiilfilfilfW  *******  ****** 
T^*Tf^W.********  ****** 

35 

A 
B 
C 

27 
2S 
27 

l\liilliiti^************** 
HHHH^tfi^************** 
ilHilliitHTt(i-^*:llf  *********** 

i  ,                   ,     ,  ,, 

36 

A 
B 
C 

-11 

27 
24 
25 

ilf^Tti:tiW************** 
ilfi%i\fil^W**  ******** 
*:il/i*.:tf)lf*W********* 

-+ 

Nl.Ut;    1)    I  iiui    d^tririsK   d-rfiiotHS   catt^iioi'y   of   pwclestr.irfn      ;«:t.i</.i  ty 
for    t-.'hich    the   predicted   w.ind5>    srf.-      friij  t.;l«Je . 

2)  7.   ('hsn^e   i<reat,c-?r   then   1<)Z   (.irfsed   on   coiiiHarison   with    iHst   (.'oikLi  t ion   At 

3)  Winci   speeds    sre   for    3   IX   picjt>?bi  1 J  t«  i 


TtSl    CON  tiff  [ON 

A 
B 
C 


EXISTING   ton.    Cf.iN.t.m.lONP 

PR()IM)Ht:0   KLKiGLtS    UtlNIER 

PROPOSED   RUGGLES   CtNU.R   HilH   REHKDIA(.    DI:M.IL'E;< 


TABLE     II     D-4A 
EFFECTIVE     GUST     SPEEO     EXCEEDED     i     5J     DF     THE     TIME 

ANNUAL 


II  -  78  Wind 


SUGGESTEP  MEAN         (MPH)                          12  15  19 

«INI>  SPEEPS  FOR >                  SITTING        I  STANIIIN6  I  WALKING    I   UNCOMFORTAW  E  FOR 

I  I  I       WALKING > 

HEAN                      I  I  I 

LOCATION   TEST    PERCENTAGE  SPEED   5              10  15  20            25+ 

CONDITION   CHANGE   (HPH)   ;              tit                           I   :             : 
+ + + 

37  A  19        ***»*♦*♦♦*♦**♦♦♦**♦♦♦♦**♦♦*♦♦ 

C  -15  16        ■ilf.:llf.-!ilf.Tt^Tt!TilfT¥**T¥'!¥WWT¥T¥i¥i¥yiPT¥T¥i¥'!¥T¥ 

+ + + 

38  A  17        ******♦♦*♦♦♦***♦♦♦*♦♦♦♦** 
F               -17  14         Tiliiit^W^7l/i:ilfWWT¥W*^*T¥Tilf^W^^WTlf 

C                -17           14         4c4c4c4c4(])r4r;(r4r]ic4c]tc4r]fr]ir4;4r4r4r 
+ + + 

39  A  16         4:]|c4;4c]|r4r}(ri|r]|r]|r4r4r^4r:|ri|r4r]tr4r4r4r:tr]|r 

+ + + 

40  A  15    ********************* 

+ + -I 

41  A  16    *********************** 

B      +25    20    :/lii'il/i:/lfi'i/l/iWTllfWW^W^'!¥^^W^'^^I^WWWyi'^**^^^'!¥^T¥T¥'^ 

42  A  17    4c](C)|c4;]f;:fr2(r;(r4r;(r]fr:(n|r^:fr]|rKri|r:ir4r^;(r:(r:|r]|r 

43  A  17    **)tt)»t)(r)|r;)r*)|r>(r:4f;)f)(r3(r5(r:)rj|r:)f5)f*J|ri|r3|n|n|r 
B       -23     13    *****♦*♦♦*♦♦♦♦♦♦* 

C       -23     13    ♦♦♦.*****)»r;)f:jr)|r))f^:)f;4rj|f 
+ + + 

44  A  17        )tc4:4c^4^4r4r4r4'4c4c^4c4c4c4^4(4c4r]|r4^4^^4r>(r 
P               -23           13        ]tc^4c4c4^4;:tr4r;ir;ir]tr4riinir}ir]ir:tr 

C  -35  11        4c>(c4c4c4r4F^4^4r}4;4c4;]ir 

45  A  16         4c^4c4c#4r]|r]tr4;]|r4c]|c:|r;t;4r]|n|r^)ir:|r4r^i^ 
B                -12           14         ******5if***3(r****^}if5|f# 

46  A  14         ******************* 

B  +14  16        1l/i'ilf.:/(/i:llf-!llf'illfyf1lf^T¥WT¥W'^W'!¥'^*'itf'!¥T¥'!¥'!¥ 

C               -35             ?        ******♦♦* 
+ + 1. 

47  A  17        :tf.'!¥^W-^'i¥'*T¥'*'!ti'!¥*''¥'*W'>¥W*T¥'!¥T¥*^^*W 

+ + 4- 

48  A  17        Tlf-^W'!i^^WWWT¥'!¥'*i¥^'!¥^T¥''¥W!¥'^*^^^'!¥ 

B  +11  19         '4c4c4^^4r4']ir4r4r4r}f^:(^i|r:(r4r4r4^4r]|f:tr;fr:tr:tf:(r]tr:|r;(r:|r:|; 

C  -23  13  ******))t**))r;(f)4f;(fj)f;Jf))r;)r 

+ + + 

NUiii?    1)    lin-Jl    d-sL^risk   (iwnottf'i   ir-iterfui-y   (if  Hrt<.1>?strirfn      set  .('/it  a 
for   which   thf   pr?dictec<   i/.uids   ere     s<.)it?l<]e. 

2)  Z  Ch'iiirfe   ^^'iB^.^^    tii^i^   loz  brfs«d   on  coidh arisen  wi>':h    iHst   CoiKlition   A. 

3)  Wind   speeds    ?r?   far   s   IX   probBbilita. 

TEST   CONDI riON 

A  EXIFTJNG   SITE   CONDITIONS 

B  PKUPUSt:D   RUGGLE5   CtlNfER 

C  PROPOSED   RU66LES    CENTER   HITI-!   REML'DIAL    Dfct.'ICLS 

TABLE     II     D-47 
MEAN     WIND     SPEED    EXCEEDED     1     X     OF     THE     TIME 

ANNUAL 


Wind   11-79 


ACCXPTABtE   >l< UNACCt.l'Ift).*!.!: 


eusT 

LOCATION   TEST    PERCENTAGE  SPEED   10  20  30  40  504 

CONDITION   CHANGE   <«PH)  t  t  t  \  I  $ 


37 

A 
6 

C 

-11 

26 
24 

23 

Wi***yn**  ******* 

-+ 

■4-                                        — 

38 

A 
B 
C 

23 
21 
21 

************** 

************ 

************ 

J.                     _ 

39 

A 

B 
C 

22 
23 
23 

************* 

Tllliilti;llf.W********** 
************** 

^ 

40 

A 
B 

C 

H4 

21 
24 
22 

************ 

:lH:illi)ti************ 

*Wi*********** 

J.                                        _ 

41 

A 

B 
C 

+  27 

22 
28 
22 

************* 
yH^Hf.*****  ************ 
*KfiW^HliTf/i*:ti****** 

1 

42 

A 

B 

C 

+  39 

23 
32 
23 

************** 
*********************** 
*yili:t^:i(/i*Tilf  ******** 

.A. 

43 

A 

B 

C 

-20 
-li 

24 
19 
20 

*TII/i^-!llf.*-^**.******* 
********** 

nn********** 

t            ._    . 

44 

A 
B 

C 

-16 

-29 

24 
20 
17 

t^**yt:*********** 

*ytL********* 

**:/llL***** 

1,    ,.                     

45 

A 
B 

C 

22 
21 
22 

Htmi*********** 

ti*********** 

*yiliitf**ilfW****** 

46 

A 

B 
C 

+20 
-20 

20 
24 

16 

*********** 

T                                               ~ 

47 

A 

B 

C 

24 

25 
23 

:tiilli:imim^:ti**:tr  ****** 

**************** 

**ilHilf****i(Hlf***W 

T                                               - 

X  _.        - 

48 

A 
B 

C 

+  13 
-17 

23 
26 
19 

ti**************** 
ymyifi:il/i:t/iTilfTilfW*** 

-  + 

NDlt:    I)    Kau^I    3stHri'-ik   (iHiiutes   catw-ioi-y   of   PHd«citri^n      sci-.i'/j. ty 
for    i-.'hich    tfip    prediried   winds    pvt;      stiitiib]  f . 
2)    Z   Cii^iihle   ^fjaf.Hr    tii^n   lOZ   Lis<it?d   \)n   i.'oaH.n- ison   hsith    iwiit   iJond.tt  xon   A* 
S)    Hind   fPffds    Bve   for    h    IX   probsbilityi 

TEST    CONOir.CON 

A  EXISTING   ?ITE   CONIO  T.U.iNH 

B  PKM)Pust:).i  s;u(iiiLi:s  ci-nier 

C  PROPOSED   RUGPLE?   CfNlER   WnH   RI:Ht-:i'IAI.    IH-MlCtK 


TABLE     II     D-48 
EFFECTIVE     GUST     t>FEEB     EXCEEDED     1     %     OF     THE     TIME 

ANNUAL 


II  -  80  Wind 


SU6GESTED  MEAN         («PH)  12       15  19 

HIND  SPEEBS  FOR >  SITTING        I  STANDING  I   WALKING  I   UNCOHrORTABLt  HJR 

I        I  I      WALKING > 

MEAN                                                       i                    I  I 
LOCATION      TEST         PERCENTAGE    SPEED      5                                 10                                15                               20                             25+ 
CONDITION       CHANGE        (NPH)       :                                 Jit  I      :                                 : 
+ + + 

C  -17  14        *»**♦♦♦*******♦♦*♦♦ 

B  17         4r4c4c]|:]((4c4'4:4^^4r4r)|ri|r4^^4r4r4r4r4r;|r]|r4nfr 


C 

-22 

14 

+ + + . 

+ f + 

4c  ]|c  4c  4c  4?  4^  4^  ^  4^  4^  4^  4^  4^  4^  ]|r  If  4r  4^  4r  4r  ]|r  lir  4r  :|r  :|r  ]|r  4r 
4c4c4(4c4c4(4^4c4r«4r4r4^4r4'4r4r4'4r4r4r4r4r4^4r4r»4r4r 
4: 4c  4^  4^  4^  4^  4^  4^  4^  4c  4: 4c  4c  4c  4r  4r  4^  4^  4^  4r  4r  4^  4r  4^  4^ 

51 

A 
B 
C 

+  35 
+  11 

17 
23 
19 

52 

A 
B 
C 

18 
19 
17 

A 
B 
C 

-25 
-50 

20 
15 
10 

A 
B 
C 

+  31 

19 
25 
18 

A 
B 
C 

-42 

19 
19 
11 

A 
B 
C 

-27 
-50 

IB 

13 

9 

4c  4: 4c  4c  4c  4c  4c  4^^  4c  4c  4c  4c  4c  4c  4c  4^  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4r  4r  4r 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  jfr  i|n|r  4r 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

54  A  19        4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c 

4c  4: 4c  4r  4r  4r  4r  4r  4r  ]|r  4r  If  4r  4;  4r  4;  4;  4c  4;  4r  4r  4r  i|r  ^  4r  4r  4r  :|r  4r  ^  4r  4r  4(  }|r  4r  4r  )fr  4r  4; -I- 
4c  4c  4c  4c  4c  }fc  4r  4r  4r  3ir  )ir  }ic  4c  ]ic  4c  4r  4r  4r  4r  4r  4r  :tr  :ir  ]jr :(( 4r  4^ 

55  A  19        4c4c4c4c4c4c4c4c4c4c4c4r4c4c4r)|c4c]tr:|c:|r4f4f4r:(r:tr4r^;|r4r 

4c  4c  4c  4c  )k  4c  4c  ](c  sir  ;(r  :tr  ;ir  4r  4;  :tr  jjr  :ir  4r  :(r  ;(r  ^  ^  ;(r  :ir  4r  ijr  ijr  }^ 
4c  4c  4c  4c  4c  sic  4c  4c  4c  4c  4c  4r  4c 

56  A  IB        4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c 

+ + + 

57  A  18        4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4C4C  4c  4c  4c  4c  4c  4c  4c  4c  4c 
B  17        4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c]|r4r^4r)|r:ic4r 

C               -11           16        4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c 
+ + + 

58  A  15        4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

4c  4c  4c  4c  4c  4c  4r  4c  ]|c  4r  4c  4c  4r  ifr  4c  :(r  4r  )ir  4r  4r  4c  :fr  4c  4r  4r 

+ + + 

59  A  16        4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

4c  4c  4c  4c  4r  4c  4f  4c  ]tc  4c  4c  4c  4c  4c  jjr  }tc  i(r  jf  ;tr  ]jr  :ir  :ic  ^  4r  4c  4c  ^r  Y  :fc 
4c  2(C  4C  4C  4r  4r  4r  4c  4c  4r  }fn|r  ]|r 

60  A  18        4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c4c 

4c  4c  4c  4c  4c  4r  4c  4c  4r  4c  4c  4c  4r  4c  4r  4r  4r  4r  4r  4c  }fc  4r  4r  4r  4r  4c  4r 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4r  4c  4r  4r  4r  4r  4c  4c 

,. 4. 4. 


A 
B 
C 

15 
+  13          17 
-13          13 

A 
B 
C 

A 
B 
C 

16 
+  18          19 
-31           11 

18 

18 

-11           16 

NUrt.t    1)    r.i.iwl    js^iwri'ik   tlfliujte'i   Tate^oi'H   of   HW(l'3'5tr  idii      sctivAta 
for   i/hjth   the   predicted   winds    ere      s-uHf<L<le. 
2)    Z   Ch6f)iio   i(rerfti?r    tii^n   10%   Ods-jd   on  >M)inHrfi'is«n   with    lerit   Cond.<.<;  ton   A. 
i)    Wind   speeds    ere   for    s   17.   prob?bi  lil  «■ 

TEST   CONDEIION 

A  EXISTING   SITE   CONDITHiNS 

B  PKt)!--'Ui>[:0   RIJUi3Li::j   Cl-NTER 

C  PROPOSED   RU6GLES   CENTER   HJ1H   RHSh.U]  Al.    HLV]  t:lL<> 


TABLE  II  r»— 49 
MEAN  WIND  SPEED  EXCt.EDED  1  %  OF  THE  TIME 

ANNUAL 


Wind    11-81 


LOCATION   TEST 

CONDITION 


GUST 
PERCENTAGE  SPEED 
CHANGE   <«PH) 


10 


ACCEPTAt.n.F   


20 


-->l<--- 


30 
t  I 


UNACf.EPIA.><!.l-. 
40 


-> 


50+ 


49 


A 
B 
C 


-13 


23  Ttf.Tti:llti:tLlliillff^WT¥W^WTll^ 

24  4c  4c  4c  2ir  ^r^r^r  4:  ])(:)( :(())(])( 4c  :(c 
20        4c4c4(4f4c4^4c4c4c4r4c 


50 


51 


A 
6 
C 


A 
6 
C 


•12 


24 
25 
21 


+  33 


24 
32 
24 


4c  4c  4c  4;  4^  4^  4?  4^  4^  4c  4c  4^  4r  4^  4c 
4c  4(  4c  4c  4c  4c  4c  4c  Jfc  4r  4c  4c  4c  4;  4c  4c 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 
+_. 

4c  4c  4c  4c  4r  4^  4c  4c  4c  4c  4c  4c  4r  4^  4c 

4c  4c  4c  4^  4c  4c  4c  4c  4c  4r  4c  4c  4c  4c  4c  4c  4c  4c  4r4r  4c  4r  4c 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4r  4c  4c  4c 


52 

A 
B 
C 

+  12 

24 
27 
24 

4c4c4:4t4c4r4r4r4c4c4c4c4r4r4r 
4c4c4c4c4c4c4c4c4c4c4c4r4c4'4r4r4'4r 
4c  4c  4c  4c  4: 4c  4^  4c  4c  4c  4^  4c  4^  4c  4c 

._  + , , , . 

53 

A 
B 
C 

-14 
-40 

27 
23 
16 

4c  4c  4c  4: 4c  4: 4c  4r  4c  4r  4r  4c  4^  4r  4^  4r  4^  4c 
4c  4c  4c  4c  4c  4c  4c  4c  4c  4r  4c  4r  4c  4c 
4C4C4C4C4C4C4C 

T 
J_ 

54 

A 
B 
C 

+  26 

26 
33 
26 

4c4c4c4c4c4(4r4c4r4r4c4'4c4c4r4c4c 
4c  4c  4c  4(  4^  4(  4(  4(  4c  4c  4c  4c  4c  4r  4c  4c  4c 

55 

A 
B 
C 

-32 

25 
27 
17 

4c4c4c4c4r4r4r4r4c4c4c4c4c4c4c4( 
4c  4c  4: 4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4^  4^  4^  4c 
4c4c4c4c4c4c4f4c 

■                                   , . __, 

56 

A 
6 
C 

-24 
-40 

25 
19 
15 

4c4c4c4c4c4^4c4r4c4c4c4:4c4c4c4c 

4c4c4c4c4c4r4c4c4c4c 

4C4C4C4C4C* 

57 

A 
B 
C 

24 

26 
23 

4c4c4c4c4c4c4c4r4c4c4c4c4c4c4c 
4c  4c  4c  4c  4c  4c  4c  4c  4r  4^  4c  4^  4c  4c  4c  4c  4c 
4c  4c  4c  4c  4c  4c  4c  4r  4c  4r  4c  4;  4c  4c 

T 

58 

A 
B 
C 

+  13 

on 
^^ 

25 

20 

4c  4c  4c  4c  4c  4c  4c  4c  4r  4c  4r  4c  4^ 

4c  4c  4c  4c  4c  4c  4c  4^  4c  4c  4c  4c  4c  4c  4c  4c 

4c  4c  4c  4c  4c  4c  4c  4c  4c  4c  4c 

T 

5? 

A 
B 
C 

+  17 
-21 

23 
27 
18 

4c4c4c4c4r4c4c4c4c4c4c4c4c4c 
4c4c4c4:*4c4c4'4c4c4c4c4r4c4f4c4c4c 

"W^  «^  ^^  wf^  ^    ^    ^p.  ^^  f^ 
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E.        Open  Space 


Design 
Considerations 


Certain  important  open  space  considerations  underlie  the  de- 
sign of  Ruggles  Center  and  are  reflected  in  the  Master  Plan  Design. 

Continuity  with  the  Southwest  Corridor  Park  (SWCP)  is 
maintained. 

The  MBTA  Parkland  is  well  integrated  with  landscape 
elements  in  the  Ruggles  Center  complex. 

Safe  pedestrian  access  to  Ruggles  Street  Station  and  the 
sun-ounding  community  is  established. 

Clearly  marked  bikeways  enable  cyclists  to  safely  cross 
Ruggles  Center  and  continue  on  along  the  SWCP. 

Play  areas  for  on-site  day  care  facilities  are  secure  and 
shielded  from  wind,  noise  and  traffic. 

Landscape  elements  are  used  to  improve  adverse  local- 
ized wind  or  noise  situations. 

Landscape  elements  complement  the  building  design 
and  contribute  to  the  overall  coherence  of  the  Ruggles 
Center  development  and  connection  to  the  surrounding 
neighborhoods. 


Existing 
Open  Space 
Recreational 
Resources 


Several  excellent  recreational  areas  are  located  in  the  immediate 
area  (See  Figure  II  E-1)  and  provide  a  larger  context  for  the  types  of 
open  space  planned  for  Ruggles  Center.  Close  by,  the  Madison  Park 
High  School  playfields  and  the  William  E.  Carter  Playground,  reno- 
vated in  1986,  offer  facilities  for  field  and  court  sports.  An  open  space/ 
seating  area  west  of  St.  Cyprian's  Church  provides  15,000  sq.ft.  of  open 
space  along  Melnea  Cass  Boulevard  for  neighborhood  residents. 
North  of  the  site  across  Huntington  Avenue  is  the  Back  Bay  Fens,  a 
heavily-used  regional  park  that  is  a  major  link  in  Boston's  Emerald 
Necklace  Park  system.  Here,  there  are  fields  for  baseball,  football,  and 
soccer,  as  well  as  a  small  grandstand  for  spectators.  Community 
gardening  plots,  a  rose  garden,  landscaped  walking  paths,  and  numer- 
ous seating  areas  are  situated  throughout  the  Fens. 
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In  addition,  the  MBTA  has  recently  completed  the  Southwest 
Corridor  Park.  This  park  is  the  newest  and  most  extensive  recreational 
resource  available  in  the  neighborhood.  The  SWCP  is  4.7  miles  long 
and  is  a  linear  park  which  runs  along  the  relocated  MBTA  Orange  Line 
transit  corridor.  The  SWCP  also  acts  as  a  continuous  greenbelt  be- 
tween the  Forest  Hills  MBTA  Station  and  the  Back  Bay  MBTA  Station. 
One  of  the  largest  segments  of  the  SWCP  is  located  directly  southwest 
of  Ruggles  Center  across  Ruggles  Street.  Here,  tennis  and  basketball 
courts,  an  outdoor  amphitheater,  landscaped  open  space,  and  seating 
areas  are  available  to  local  residents.  The  SWCP  also  functions  as  a 
major  pedestrian  and  bicycle  corridor  with  the  provision  for  walking 
paths  and  bike  lanes. 

The  Boston  YMCA  on  Huntington  Avenue  provides  the  com- 
munity with  indoor  recreational  facilities.  Other  nearby  facilities 
include  the  Boys  and  Girls  Club  of  Roxbury  near  Dudley  Square  and 
the  gymnasium  at  Madison  Park  High  School.  A  joint  Northeastern 
University  Recreation  Center/  Schoolboy  Track  facility  is  proposed  for 
Parcel  17X,  adjacent  to  and  northeast  of  the  site.  This  facility  will  be 
open  to  the  community. 


Open  space 
Elements 
Master  Plan 
Design 


Access  and 

Continuity 


The  Master  Plan  Design  maintains  the  continuity  of  the  linear 
Southwest  Corridor  Park  system  (SWCP)  with  unrestricted,  multiple 
access  points  as  it  passes  through  Ruggles  Center.  (See  Figure  II E-2.) 
From  the  north,  the  SWCP  crosses  the  Melnea  Cass  /  Columbus  Avenue 
intersection  and  enters  the  site  on  the  west  side  of  the  Columbus 
Avenue  extension  as  a  thirty-foot  wide,  paved  pedestrian /bikeway. 
This  pedestrian/bikeway  continues  across  the  site  to  the  entrance  of 
Ruggles  Station.  This  portion  of  the  SWCP  will  include  landscaping 
elements  similar  to  the  rest  of  the  site  (level  brick  and  granite  walk- 
ways; benches;  tree  plantings;  etc.)  In  order  to  minimize  potential 
conflicts  between  pedestrians  and  cyclists,  the  paved  area  at  this  point 
may  be  designated  with  signage  or  other  visual  markers  restricting 
cyclists  to  the  portion  closest  to  the  street.  Only  one  curb  cut  for  auto 
access  into  the  adjacent  garage  is  being  proposed  in  this  area. 


Midway  through  the  site,  in  front  of  Ruggles  Station,  the  SWCP 
will  intersect  the  new  public  plaza,  offering  users  direct  access  to  the 
station  as  well  as  the  plaza.  Parkland  users,  commuters,  workers  and 
neighborhood  residents  will  be  able  to  directly  access  Tremont  Street 
through  the  plaza  itself  or  on  sidewalks  to  either  side. 
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Landscape  Elements 


Special  Users 
Day  Care 


From  the  station  entry  south,  the  SWCP  will  continue  across  the 
remainder  of  the  site  to  Ruggles  Street.  It  becon\es  an  expansive 
landscaped  area  at  this  point,  with  a  continuation  of  the  paved  walk- 
way. Except  for  the  addition  of  certain  landscape  features,  this  portion 
of  the  SWCP  will  be  largely  undisturbed  by  new  development  on  the 
site.  The  SWCP  will  continue  across  Ruggles  Street  to  connect  to  the 
remainder  of  the  linear  park  system. 

Every  portion  of  open  space  on  the  development  parcel  will 
receive  new  landscape  elements.  (See  Figure  II  E-3.)  All  sidewalks 
adjacent  to  proposed  buildings  will  be  constructed  of  "traditional" 
materials:  brick  pavers  with  granite  and  concrete  accents  and  various 
species  of  trees  set  in  metal  gratings.  Sidewalks  will  be  a  minimum  of 
fifteen  feet  in  width  where  they  abut  adjacent  streets  and  will  connect 
directly  to  existing  neighborhood  walks  and  the  SWCP.  The  major 
open  space  element  being  proposed,  the  public  plaza,  will  likewise  be 
constructed  of  "traditional"  materials  and  will  be  accented  by  a  foun- 
tain, flagpoles,  a  commemorative  statue  or  sculpture  and  extensive 
vegetation,  seating  and  lighting  throughout.  The  expansive  parkland 
next  to  Ruggles  Station  will  receive  additional  planting  materials  and 
a  new  tot  lot  or  play  area  with  entry  gazebo  and  security  fencing.  This 
play  area  will  primarily  accommodate  outdoor  activities  for  the  pro- 
posed day  care  function  in  the  adjacent  building.  Other  landscape 
features  such  as  locational  or  directional  markers  and  graphics,  light- 
ing, pavement  markings,  designated  pedestrian  crosswalks  and  trash 
receptacles  will  be  provided  as  needed. 

The  play  area  proposed  for  this  alternative  accommodates  the 
open  space  needs  of  day  care  facilities  located  in  the  office  buildings  at 
Ruggles  Center.  Although  the  playground  will  be  for  use  exclusively 
by  these  facilities,  it  will  be  an  integral  part  of  the  Southwest  Corridor 
Park.  It  will  be  visible  from  various  points  along  adjacent  sidewalks. 
Extensive  tree  plantings  along  Ruggles  Street  and  the  side  adjacent  to 
the  rest  of  the  park  will  help  screen  or  shield  the  play  area  to  the  extent 
possible  from  winds  as  well  as  noise  and  exhaust  from  cars  and  buses 
on  Ruggles  Street.  Every  effort  will  be  made  to  comply  with  any  city 
or  state  criteria  governing  these  issues. 

This  play  area  will  be  circular  in  shape  and  approximately  100 
feet  in  diameter  and  will  be  depressed  an  average  of  three  feet  below 
existing  grade.  An  entry  gazebo  is  placed  adjacent  to  the  SWCP  and 
serves  also  as  a  park  element.  Inside  the  play  area,  tiers  of  steps  which 
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Bicyclists 


go  down  to  ground  level  will  also  act  as  seating  for  various  playground 
functions.  A  handicapped  ramp  will  facilitate  movement  from  the 
parkland  to  the  play  area.  Adding  to  the  security  and  surveillance  of 
the  playground,  an  open,  appropriately  sized  security  fence  will  be 
constructed  around  most  of  its  perimeter. 

The  Southwest  Corridor  Park  currently  allows  bicyclists  to 
travel  its  entire  length  alongside  pedestrians.  This  is  made  possible 
through  a  combined,  paved  bikeway /sidewalk  that  is  an  integral  part 
of  the  landscape  features  of  the  park  itself.  Certain  locations  are  clearly 
marked  with  information  kiosks  that  identify  the  designated  bicycle 
route  up  and  down  the  Corridor.  Although  the  bikeway /sidewalk 
varies  in  width  along  the  length  of  the  Corridor,  it  opens  up  to  an 
expansive,  thirty-foot  wide  paved  area  at  the  Columbus  Avenue/ 
Melnea  Cass  Boulevard  intersection  and  passes  through  the  project  site 
up  to  the  Ruggles  Station  entry.  The  Master  Plan  Design  proposes  to 
maintain  the  continuity  of  this  thirty-foot  wide  area  and  enhance  it 
with  appropriate  landscape  features.  In  order  to  minimize  potential 
conflicts  between  pedestrians  and  cyclists,  the  paved  area  may  be 
designated  for  pedestrian  use  on  the  portion  closest  to  the  garage 
building,  while  the  portion  next  to  the  street  would  be  for  cyclists.  Only 
one  curb  cut  for  vehicular  access  through  the  project  site  is  proposed 
and  appropriate  signage  will  be  installed  to  slow  automobile  traffic 
crossing  the  bikeway  at  that  point. 


Landscaping  for 
Mitigative  Purposes 

Urban  Coherence, 
Safety,  and  Access 


Noise  and  Wind 


In  many  respects,  the  Master  Plan  open  space  design  is  a 
mitigation  measure  itself.  It  responds  to  initial  design  objectives  and 
comments  offered  by  those  who  have  reviewed  the  project.  Overall, 
the  landscape  plan  contributes  to  the  coherence  of  the  Ruggles  Center 
development.  It  is  the  'connecting  tissue'  that  links  the  office  and  hotel 
buildings  to  the  surrounding  urban  area  and  the  Southwest  Corridor 
Park.  Special  care  has  been  given  to  address  the  needs  of  a  diverse 
group  of  users:  pedestrians,  office  workers,  shoppers,  bicyclists  and 
commuters.  The  plan  defines  areas  for  sitting,  safe  walking  and  cycling 
and  enables  good  access  to  Ruggles  Street  Station,  the  Plaza,  and  the 
neighborhood. 

Additional  landscape  elements  will  be  deployed  as  one  meas- 
ure of  mitigating  adverse  localized  wind  or  noise  situations  around 
Ruggles  Center.  These  elements,  including  various  tree  and  shrub 
plantings,  high  planters  and  grade  changes,  will  be  strategically  lo- 


Open  Space    II  E-7 


cated  to  improve  conditions  for  various  pedestrian  activities  on  the 
site.  In  the  case  of  anticipated  unpleasant  wind  conditions,  extensive 
evergreen  trees  and  shrubbery  in  high  planters  will  serve  to  decrease 
ground  level  winds  or  divert  them  to  other  areas.  In  order  to  ameliorate 
potential  noisy  areas  to  the  extent  possible,  tree  groupings  will  be 
planted  to  help  filter  and  mask  noise  levels  from  nearby  bus  and  auto 
traffic. 

A  full  discussion  of  the  specific  landscaping  elements  used  as 
wind  screens  can  be  found  in  Chapter  D,  Section  D. 

For  reasons  similar  to  the  above,  the  same  landscape  features 
(dense  tree  plantings)  will  be  incorporated  to  help  screen  the  proposed 
play  area  from  the  MBTA  station.  This  play  area  will  be  constructed 
approximately  three  feet  below  the  existing  grade  of  the  adjacent 
SWCP  to  further  shield  it  from  unpleasant  wind  and  noise  conditions. 
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F.        Construction  Impacts 


Introduction 


This  section  of  the  FEIR  investigates  construction-related  im- 
pacts stemming  from:  materials  movement;  staging  areas;  noise  and 
vibration;  construction  of  foundations;  dust,  debris  and  emissions. 
Also  considered  are  the  cumulative  effects  of  other  construction  taking 
place  in  the  area  at  the  same  time. 

Since  the  DEIR,  modifications  to  the  foundation  design  have 
reduced  initial  concerns  about  noise  and  vibration  and  the  amount  of 
excavation  required.  This  section  presents  an  up-to-date  discussion  of 
construction  methods  and  mitigation  measures. 


Construction 
Schedule 


Ruggles  Center  is  a  phased  development,  beginning  in  1990  and 
extending  over  a  sbc  year  period.  Phase  1  includes  construction  of 
Building  2,  the  above  ground  parking  garage  (Building  5),  and  the 
central  plaza.  In  the  next  phase.  Building  1  will  be  built,  followed  by 
Buildings  3  and  4.  The  actual  construction  schedule  will  be  determined 
by  the  final  refinement  of  the  building  program,  market  conditions, 
and  the  developer's  ability  to  find  commercial  tenants. 

A  phased  program  of  development  will  enhance  the  options  for 
on-site  staging  of  construction.  The  Ruggles  Center  site  is  large  enough 
to  contain  most  staging  and  construction  activities,  particularly  for 
earlier  buildings.  During  later  phases  of  development,  "just-in-time" 
delivery  of  construction  materials  can  confine  construction  activity  to 
the  site  and  limit  interruptions  of  activity  in  the  surrounding  area. 


Foundations 


The  type  of  foundation  used  and  site  conditions  will  determine 
many  of  the  impacts  on  groundwater  and  the  extent  of  noise  and 
vibrations  experienced  in  the  area.  The  Master  Plan  Design  will  use 
foundation  structures  and  construction  practices  to  mitigate  these 
impacts. 

The  proposed  foundations  for  Buildings  1  and  2  will  be  a 
structural  mat  on  densified  soil  at  grade.  By  balancing  cuts  and  fills 
required  for  those  two  buildings  and  constructing  at  ground  level,  the 
quantity  of  excavated  material  to  be  removed  from  the  site  will  equal 
approximately  1,000  cubic  yards  per  building.  This  will  minimize 
truck  traffic.  At  grade  construction  also  will  eliminate  the  need  for  a 
dewatering  system  when  foundations  are  installed.  Soil  densification 
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will  be  accomplished  by  utilizing  a  grid  of  compacted  sand  elements 
approximately  ten  feet  deep.  The  probable  duration  for  installation  of 
compacted  sand  elements  will  be  50  days  per  building. 

In  utilizing  this  method,  the  area  of  influence  for  underground 
vibration  is  significantly  less  than  if  a  deep  pile  foundation  were 
installed.  Ground  grade  construction  eliminates  the  problem  of  low- 
ering grovmdwater  in  the  surrounding  area. 

Building  5  is  an  above  ground  parking  structure.  Because  the 
MBTA  has  reserved  the  right  to  build  a  new  transit  tunnel  under  this 
subparcel  and  because  a  thick  layer  of  marine  clay  underlies  this 
portion  of  the  site,  the  foundation  of  the  garage  will  require  deep  piles 
(180  feet)  to  support  the  building  above  the  tunnel.  The  piles  will  be 
either  high  capacity  steel  pipes  filled  with  concrete  or  precast  concrete 
piles.  To  minimize  vibration  at  Ruggles  Street  Station,  the  preaugering 
of  piles  could  be  used. 

Under  Buildings  3  and  4,  the  Master  Plan  Design  calls  for  a 
below  grade  parking  garage ,  The  foundation  system  for  these  build- 
ings may  be  a  deep  mat  foundation  or  deep  piles.  The  earth  retention 
system  would  be  sheet  piling  vibrated  into  place  to  produce  a  water 
tight  cofferdam.  The  use  of  a  vibratory  hammer  should  reduce  air- 
borne noise.  Once  the  cofferdam  is  in  place,  ground  will  be  lowered 
within  the  contained  site  to  allow  for  the  installation  of  an  underslab 
pressure  relief  system  which  would  maintain  lowered  groundwater 
within  the  site.  The  sheeting  would  be  left  in  place  to  minimize  water 
infiltration  and  be  cut  off  five  feet  below  grade. 


Noise 

and  Vibration 

Noise 


Noise  will  be  generated  by  construction  activity,  building  equip- 
ment use,  and  vehicles  traveling  to  and  from  the  site.  The  latter  two 
sources  will  have  an  insignificant  effect  on  the  noise  environment  in  the 
vicinity  of  the  site.  However,  construction  activities  are  likely  to 
generate  noise  levels  above  background  conditions. 

The  City  of  Boston  regulates  construction  noise  by  limiting  the 
hours  of  construction  from  7:00A  to  6:00P,  Monday-Friday.  Additional 
hours  of  construction  activity  require  a  variance.  Equipment  noise 
(except  impact  device  noise)  is  limited  to  no  more  than  80  decibels  at 
100  feet  from  the  source  of  the  noise. 
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Construction  activities  can  be  separated  into  different  stages, 
each  of  which  generates  specific  noise  characteristics.  These  stages  are 
clearing,  demolition,  or  site  preparation;  excavation;  foundation  con- 
struction; frame  erection;  and  finishing/ clean-up.  Noises  associated 
with  these  activities  were  determined  with  the  use  of  an  Environmental 
Protection  Agency  noise  model  (Bolt,  Beranek  and  Newman,  1971). 

The  various  stages  of  construction  will  have  different  noise 
characteristics  as  presented  in  Table  II  F-1.  The  highest  noise  levels 
occur  during  ground  clearing,  excavation,  and  finishing,  while  the 
other  construction  phases  generally  are  quieter. 

For  the  first  phase  of  development,  at  grade  construction  will 
significantly  reduce  noise  and  vibrations  generally  associated  with 
deep  piles.  The  use  of  vibratory  hammers  to  install  steel  sheet  piling 
for  Buildings  3  and  4  will  reduce  the  airborne  noise. 

Vibration  The  primary  source  of  construction-related  subsurface  vibra- 

tions will  occur  during  installation  of  foundation  structures.  For 
Buildings  1  and  2,  a  grid  of  compacted  sand  elements,  approximately 
10  feet  deep,  will  be  driven  to  densify  the  soil  in  preparation  for  a 
structural  concrete  mat  foundation  at  ground  grade.  The  area  of 
influence  for  these  piles  could  be  up  to  100  feet.  Vibrations  would  be 
noticeable  at  certain  utility  corridors  and  possibly  at  Ruggles  Street 
Station.  However,  because  the  compaction  depth  is  shallow,  the 
resulting  vibrations  for  each  element  will  be  of  short  duration  and  are 
not  expected  to  adversely  affect  structures  or  utilities  within  the  area  of 
influence. 

For  Buildings  3  and  4,  the  underground  garage  will  necessitate 
perimeter  support  of  adjacent  ground,  probably  using  steel  sheet 
piling.  In  addition,  structural  concrete  piles  also  may  be  used  to 
support  the  building.  Some  vibration  and  ground  heave  or  settlement 
might  be  expected.  However,  to  mitigate  these  impacts,  preaugering 
would  be  used  for  about  two  thirds  of  the  pile  length  (80  to  100  feet).  For 
Building  5,  foundation  piles  will  also  be  pre-drilled. 

To  minimize  potential  impacts  of  vibration  on  sensitive  re- 
search equipment  at  Northeastern  University,  field  tests  will  be  con- 
ducted. These  will  be  evaluated  in  conjunction  with  vibration  perform- 
ance requirements  for  research  equipment  located  within  the  area  of 
influence. 
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Table  II  F-1      Typical  Ranges  of  Noise  Levels  at  Construction  Sites 


Construction 
Ptiase 

Equipment 

Average 
dB(A)^ 

Ground  Clearing 

Truck,  Scraper 

84 

Excavation 

Front  Loader,  Backhoe,  Tractors,  Trucks 

89 

Foundations 

Concrete  Mixer,  Compressors,  Pile  Driver 

78 

Erection 

Cranes,  Compressors 

85 

Finishing 

Compressors 

89 

Notes:  Table  assumes  a  70  dB(A)  ambient  noise  level,  typical  of  urban  areas. 
The  term  dBA  refers  to  A-weighted  decibels  which  best  represents  frequencies 
which  are  most  annoying  to  the  human  ear. 

Source:  US  EPA,  Noise  from  Constmction  Equipment  and  Operations,  Building 
Equipment  and  Home  Applications. 
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Dust,  Debris,  and  During  the  period  of  construction  of  the  proposed  develop- 

EmiSSionS  ment,  some  short  term  adverse  impacts  on  air  quality  will  occur.  An 

increase  in  airborne  particulate  matter  will  occur  in  the  form  of  fugitive 
dust  from  ground  excavation,  from  mounds  of  stored  earth  and  aggre- 
gate, from  concrete  construction,  and  from  carpentry  work  and  similar 
activities.  The  extent  of  dispersion  of  this  dust  relates  directly  to  wind 
conditions,  construction  activities,  transfer  methods,  particulate  di- 
mensions, and  mitigation  measures. 

The  Master  Plan  Design  has  reduced  greatly  the  amount  of  site 
excavation  required.  By  itself,  ground  grade  construction  will  limit  the 
amount  of  dust  emitted  during  excavation  and  foundation  work. 
Nevertheless,  ground  preparation,  earth  storage,  and  building  materi- 
als are  major  sources  of  particulate  matter.  The  degree  of  emissions 
will  depend  on  the  properties  of  emitting  surfaces  (e.g.,  soil  silt  content, 
moisture  content  and  volume  of  spoils),  meteorological  variables,  and 
the  construction  practices  employed. 

Exposed  earth  removed  in  the  process  of  excavation  as  well  as 
"gravel /sand /concrete  dumped  on  the  site  are  potential  dust  emitters 
during  mechanical  disturbances  and  transfer  operations,  as  well  as 
during  high  winds.  In  either  case,  the  bulk  of  the  dust  is  emitted  shortly 
after  the  initial  loading  of  a  freshly  processed  aggregate  because  it  is 
during  this  period  that  the  fine  particles  are  most  easily  dislodged. 
Subsequent  rainfall  moistens  the  interior  of  the  mounds  and  the 
moisture  is  released  very  slowly.  Thus,  the  emissions  from  storage 
mounds  depend  primarily  on  the  regional  precipitation /evaporation 
(PE)  index.  The  PE  index  is  a  measure  of  the  precipitation  to  evapora- 
tion ratio  and,  in  the  contiguous  United  States,  ranges  from  a  low  of  10 
(highly  conducive  for  dust  particles)  in  the  arid  southwest  to  approxi- 
mately 170  (not  conducive  for  dust  particles)  in  the  upper  northeast.  In 
the  Boston  area,  the  PE  index  is  132,  well  above  the  average  for  the 
U.S.  as  a  whole.  This  would  indicate  the  potential  for  only  a  moderate 
amount  of  fugitive  dust  generation  from  construction  operations  if 
standard  construction  dust  mitigation  measures  are  enforced. 

Debris  from  construction  is  another  form  of  pollution  that  will 
be  generated  on  the  site.  This  waste  material  would  include  wood, 
plastic  sheeting,  wrapping  materials,  and  trash  resulting  from  con- 
struction operations.  The  developer  will  remove  such  waste/debris 
from  the  site  frequently  to  assure  that  it  does  not  create  a  waste 
problem. 
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Traffic 
Management 


The  chief  transportation  impacts  that  are  of  concern  during  the 
construction  period  are  traffic  impacts  on  streets  leading  to  and  around 
the  site,  worker  parking,  unloading  and  placement  of  construction 
materials  and  equipment,  and  site  fencing  and  maintenance  to  protect 
pedestrians.  Through  licensing  and  approval  procedures,  the  City  of 
Boston  requires  advance  planning  and  coordination  to  mitigate  traffic 
impacts  during  construction. 

Prior  to  issuing  a  building  permit,  the  City  of  Boston  will  require 
that  the  developer  submit  a  detailed  Traffic  Maintenance  Plan.  This 
plan  is  prepared  in  conjunction  with  the  general  contractor  and  is 
subject  to  approval  by  the  Boston  Transportation  Department  Some 
limitations  exist  in  detailing  a  Traffic  Maintenance  Plan  months  in 
advance  of  construction  itself.  However,  it  is  possible  to  state  a  number 
of  principles  which  would  govern  the  construction  process  and  which 
would  minimize  adverse  impacts  to  the  area. 

To  plan  for  the  least  disruptive  construction  period,  the  phasing 
of  construction  work  should  be  coordinated  with  other  proposed 
construction  activities  in  the  area.  The  use  of  on-site  locations  for 
construction  staging  will  be  necessary  to  minimize  disturbances  to  the 
other  construction  activities  occurring  in  the  proximity  of  the  project. 

Trucks  transporting  material  and  equipment  to  and  from  the 
site  should  be  routed  on  major  highways  and  arterial  streets  to  the 
greatest  extent  possible.  For  all  phases  of  construction,  the  major  truck 
route  would  be  the  Central  Artery  to  Melnea  Cass  Boulevard  with  a  left 
turn  at  Columbus  Avenue  onto  the  Ruggles  Center  site.  Depending  on 
the  phase  of  construction,  the  trucks  would  exit  the  site  at  either 
Tremont  Street  or  Melnea  Cass  Boulevard. 

Deliveries  will  be  scheduled  and  access  times  controlled  so  that 
peak  hour  disruptions  would  be  avoided.  Such  peak  hour  congestion 
is  as  detrimental  to  the  construction  process  as  it  is  to  general  traffic.  At 
and  near  the  site,  truck  maneuvering  will  be  supervised  by  flagmen  or 
police  as  necessary,  and  time  at  the  site  will  be  kept  at  a  minimum. 
Controls  governing  the  spilling  of  materials  from  trucks  must  be 
observed,  including  avoiding  washing  out  concrete  trucks  into  the 
street. 

Construction  workers  may  be  able  to  use  available  on-site  areas 
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for  parking  during  the  eariy  stages  of  construction.  In  addition  to  on- 
site  spaces,  which  will  be  increasingly  limited,  construction  workers 
will  be  encouraged  to  use  public  transportation. 


Other 

Construction 

Projects 


A  considerable  amount  of  both  public  and  private  investment  is 
underway  or  anticipated  in  the  general  vicinity  of  Ruggles  Center. 
Between  now  and  1996  approximately  806,000  square  feet  of  space  and 
1,223  units  of  housing  are  scheduled  to  come  on  line  in  addition  to 
Ruggles  Center. 

Several  developments  planned  in  the  immediate  vidnity  are 
likely  to  have  construction  phases  that  vAW  overlap  with  construction 
activities  at  Ruggles  Center.  These  projects,  the  location  of  which  are 
shown  on  Figure  II  A-13,  include  the  Phase  I  development  of  BRA 
Parcel  P-3  for  nearly  660,000  sq.  ft.  of  retail  and  office  space,  the 
construction  of  200  housing  units  on  MBTA  Parcel  22  and  additional 
housing  on  BRA  Parcels  P-9,  P-10,  and  16a,  the  construction  of  a  new 
university  library  facility  and  the  proposed  construction  of  a  recrea- 
tional fadlity/schoolboy  track  by  Northeastern  University,  and  the 
renovation  of  a  large  section  of  the  Mission  Hill  Extension  Housing 
Project. 

Potential  cumulative  construction  related  impacts  (traffic,  noise, 
and  air  quality)  may  occur.  Should  schedules  overlap  to  a  large  degree, 
truck  traffic  would  increase  along  Ruggles  Street,  Tremont  Street,  and 
Melnea  Cass  Boulevard,  with  an  increased  level  of  concern  for  noise 
and  air  quality.  In  addition,  construction  staging  areas  could  become 
an  issue,  depending  on  the  ability  of  each  development  to  provide 
adequate  on-site  storage. 


Mitigation  Measures 

Materials  Movement 
Staging 


Noise 


Coordination  of  construction  schedules,  truck  routing,  and 
staging  areas  for  all  projects  in  the  area  should  be  undertaken  once 
preliminary  construction  schedules  have  been  established.  This  activ- 
ity wall  be  coordinated  by  the  City  of  Boston  through  its  traffic  mainte- 
nance review  process.  The  Boston  Transportation  Department  re- 
quires that  a  Traffic  Maintenance  Plan  be  approved  prior  to  the 
issuance  of  a  building  permit  by  the  Inspectional  Services  Department. 

A  legal  limit  for  construction  of  80  decibels  at  100  feet  from  the 
noise  source  is  administered  by  the  Boston  Air  Pollution  Control 
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Vibration 


Groundwater 


Commission.  Most  of  the  noise  during  construction  will  be  derived 
from  internal  combustion  engines.  Equipment  used  on  the  site,  with 
the  exception  of  pile  drivers,  will  operate  within  this  legal  limit.  The 
use  of  compacted  sand  elements  for  soil  densification  will  significantly 
reduce  the  level  of  noise  for  construction  of  Buildings  1  and  2.  The  use 
of  a  vibratory  hammer  will  reduce  airborne  noise  when  sheet  piling  is 
vibrated  in  place. 

When  driving  deep  piles,  the  primary  method  to  mitigate  the 
potential  impact  of  subsurface  transmission  is  to  incorporate  the  preaug- 
ering  installation  method.  Preaugering  for  long  end-bearing  precast 
concrete  piles  would  be  to  about  two  thirds  of  the  pile  length.  The 
remaining  length  of  the  pile  would  be  driven  into  place.  Another 
method  of  mitigation  is  drilled-in  piles.  With  this  method,  piles  are 
actually  drilled  into  bedrock.  Either  of  these  methods  may  be  used  if 
the  impacts  of  pile  driving  are  determined  to  be  unacceptably  high. 

To  assess  the  area  influence  subject  to  vibration  during  pile 
installation,  a  ground  control  survey  of  adjacent  streets  and  structures 
will  be  conducted  prior  to  construction  of  each  building. 

The  project  proponent  has  selected  foundation  structures  which 
minimize  lowering  the  depth  of  groundwater.  Ground  grade  construc- 
tion for  Buildings  1,  2  and  5  will  leave  the  depth  of  groundwater 
virtually  unchanged.  The  use  of  interlocking  steel  sheet  piling  to 
support  the  sides  of  deep  excavations  is  also  a  mitigation  measure  for 
Buildings  3  and  4  where  underground  garages  are  planned.  Sheet 
piling  will  be  relatively  to  very  impermeable  to  groundwater  seepage. 
This  will  significantly  limit  off-site  groundwater  lowering. 

The  need  for  groundwater  recharging  can  only  be  assessed  if  the 
depth  of  groundwater  lowering  below  the  tops  of  wood  piles  is  known. 
However,  there  are  many  instances  where  groundwater  lowering  for 
construction  has  occurred  for  up  to  one  year  without  causing  appre- 
ciable deterioration  to  wood  piles.  At  this  time,  no  buildings  in  the 
surrounding  area  are  known  to  have  wood  pilings.  Therefore,  the 
issue  of  possible  adverse  impact  of  construction-lowered  groundwater 
levels  on  wood  piles  is  thought  to  be  moot. 

Nevertheless,  it  is  agreed  that  to  monitor  groundwater  levels, 
the  following  mitigative  measures  are  recommended: 
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•  Monitor  the  groundwater  levels  during  construction  at  sites  with 
deep  excavation.  Observation  wells  should  be  installed  around 
the  site  perimeter  at  100  feet  spacing.  Additional  observation 
wells  should  be  installed  adjacent  to  wood  pile-supported  build- 
ings, it  any,  and  across  the  street  from  the  excavation  site. 
Groundwater  levels  should  be  measured  in  the  observations 
wells  at  least  weekly,  more  frequently  if  there  is  significant 
groundwater  lowering  (below  elevation  -1.0  NGVD)  is  found. 

•  Permanent  observations  wells  should  be  installed  around  the 
perimeter  of  permanent,  below  groundwater  level  structures, 
such  as  the  deep  parking  garages  proposed  for  Buildings  3  and 
4.  A  monitoring  program  should  be  instituted  to  measure 
groundwater  levels  throughout  the  life  of  the  structure  if  portions 
of  the  structure  basement  are  below  groundwater  level. 

Groundwater  withdrawn  from  the  site  during  construction  will 
be  pumped  to  a  siltation  settling  tank/basin  to  remove  fine  material, 
prior  to  discharge  to  the  existing  storm  drain  system.  The  existing 
storm  drain  system  contains  adequate  reserve  capacity  to  receive  the 
quantity  of  water  expected  to  be  generated  during  construction  (BWSC, 
1986).  The  expected  duration  of  the  dewatering  operation  would  be 
approximately  one  year.  If  a  dewatering  program  is  designed  to 
maintain  ambient  groundwater  levels,  no  adverse  effects  should  be 
expected  during  or  after  construction. 

No  permanent  discharge  of  groundwater  to  sewers  and  storm 
drains  is  expected.  Water  from  the  pressure  relief  system  would  be 
recharged  in  surficial  soil  strata. 

Dust,  Debris,  Mitigation  measures  which  may  be  employed  to  reduce  fugitive 

and  Emissions  dust  emissions  from  construction  activities  include  minimal  storage  of 

excavated  soil  and  aggregate  on  the  site,  wetting  of  earth  mounds  on 
a  scheduled  basis,  minimizing  disturbance  of  loose  materials,  and 
storing  materials  away  from  pedestrian  walkways.  Containment  of 
other  construction  materials  and  miscellaneous  trash  will  be  controlled 
by  proper  supervision.  As  required  by  the  Massachusetts  Contin- 
gency Plan,  the  project  proponent  will  have  in  place  at  the  time  of 
construction,  a  Remedial  Response  Plan  to  handle  contaminated  soil  or 
other  hazardous  substances.  (See  Chapter  H,  Section  G,  Hazardous 
Substances.)  Early  removal  of  waste  materials  from  the  site  will 
mitigate  much  of  the  potential  problem  of  emissions. 
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Since  the  DEIR,  investigations  of  the  Ruggles  Center  site  have  c 
ontinued.  This  section  reviews  the  results  of  recent  site  investigations 
and  provides  an  overview  of  the  Massachusetts  Contingency  Plan 
(MCP),  which  regulates  procedures  governing  release  of  oil  or  hazard- 
ous materials  to  the  surrounding  environment. 


Prior 
Investigations 


Ruggles  Center  was  formerly  the  site  of  numerous  businesses 
identified  in  preliminary  studies  as  potential  sources  of  contamination. 
These  included  gasoline  service  stations,  auto  body  shops,  laundries, 
a  coal  yard,  a  chemical  storage  company  and  other  light  manufacturing 
or  warehousing  businesses. 

In  preparation  for  development,  two  separate  investigations  in 
accordance  with  Massachusetts  General  Law  (MGL),  Chapter  21 E, 
were  undertaken  for  the  BRA  to  determine  the  potential  for  oil  or 
hazardous  material  contamination.  The  first,  a  report  by  WCH  Indus- 
tries (1986),  did  not  reflect  any  subsurface  testing.  The  report  indicated 
the  presence  of  oil  contamination  based  on  site  history  and  usage.  The 
second,  prepared  by  Rizzo  Associates  (1987)  included  sampling  and 
testing  of  subsurface  soils.  The  Rizzo  Study  located  one  underground 
storage  tank  out  of  several  suspected  to  be  on  the  site.  Composite 
sample  results  indicated  that  the  "concentrations  of  contaminants 
detected  are  not  extraordinarily  high  for  urban  fill  materials."  The 
report  recommended  additional  surveys  to  locate  the  other  buried 
tanks. 

During  a  subsurface  boring  program  conducted  for  the  pro- 
posed foundation  design  in  the  summer  of  1988,  drillers  observed  that 
some  of  the  soil  and  groundwater  appeared  contaminated  with  petro- 
leum. Although  the  two  prior  21 E  reports  were  waiting  for  Depart- 
ment of  Environmental  Protection  (DEP)  approval,  a  third  oil  and 
hazardous  material  investigation  was  conducted  for  the  developer  by 
Haley  and  Aldrich.  The  report  indicated  the  presence  of  petroleum 
contamination  and  discussed  the  significant  cost  impacts  associated 
with  removal  of  the  contaminated  material.  The  report  recommended 
that  due  to  the  large  variety  of  business  and  manufacturing  activities 
which  took  place  long  ago,  extensive  study  of  the  site  be  conducted  per 
MGL  21 E  regulations  and  that  regulatory  interaction  take  place. 
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Massachusetts 
Contingency  Plan 


In  October,  1988,  MGL  21 E  was  supplemented  by  the  MCP,  an 
overview  of  which  is  stated  below. 


Under  the  MCP,  four  phases  of  investigation  are  required; 
namely: 

I.         Preliminary  Assessment  and  Limited  Site  Investigation; 
n.        Comprehensive  Site  Assessment  (including  risk  assess 

ment); 
m.       Development  of  Remedial  Response  Alternatives;  and 
rV        Implementation  of  the  Approved  Remedial  Response 

Alternative. 

The  project  is  currently  in  the  final  stages  of  Phase  II.  Haley  and 
Aldrich  submitted  a  final  Draft  Phase  II  report  on  August  4,  1989. 
Pending  review  comments,  the  final  report  will  be  completed  and  the 
project  will  advance  to  further  investigations  under  Phase  HA  (further 
investigations).  Phases  III  and  IV  will  follow  and  be  completed  prior 
to  construction. 


Site  Investigation 
Results 


Phase  I  and  n  Oil  and  Hazardous  Material  Site  Evaluations  have 
been  conducted  at  Ruggles  Center  following  the  guidance  of  the 
Massachusetts  Contingency  Plan.  Chemical  test  data  from  the  Phase  11 
evaluation  indicate  that  some  petroleum  contamination  is  present  in 
certain  areas  in  the  soils  and  groundwater  beneath  the  site. 

Some  site  soils  have  been  contaminated  primarily  by  petroleum 
hydrocarbons  including  gasoline,  kerosene,  fuel  oil  and  lubricating 
oils  as  well  as  low  levels  of  pesticides  and  metals  distributed  randomly 
throughout  the  site  soil.  The  contamination  is  likely  to  have  resulted 
from  petroleum  storage  on  site,  fill  materials  brought  on  site  during 
several  stages  of  filling  or  from  former  on-site  commercial  and  light 
manufacturing  operations.  Much  of  what  was  found  at  the  site  can  be 
characterized  as  urban  fill  typical  of  downtown  Boston. 

In  most  instances,  groundwater  at  the  site  was  found  to  contain 
low  levels  of  petroleum  hydrocarbons,  associated  volatile  organic 
compounds,  metal  and  pesticides.  Groundwater,  in  most  instances, 
however,  meets  drinking  water  guidelines  or  standards  available  for 
selected  compounds. 
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Investigations  located  three  underground  storage  tanks.  A 
fourth  storage  tank  is  suspected.  Phase-separated  petroleum  product 
was  found  near  the  suspected  tank  location  as  well  as  in  a  test  pit  where 
kerosene  was  also  identified. 


Risk  Assessment 
Results 


A  risk  assessment  was  conducted  by  Meta  Systems  and  Menzie 
and  Associates,  Inc.  in  May,  1 989  to  evaluate  the  risk  of  harm  to  human 
health,  safety,  public  welfare  and  the  environment  from  contamination 
at  the  site.  The  assessment  evaluated  several  different  target  receptors 
using  various  exposure  points  and  migration  pathways.  All  of  the 
scenarios  involved  at  grade  construction  schemes. 

The  risk  assessment  found  that  risks  to  human  health  or  the 
environment  associated  with  the  site  in  its  present  condition,  during 
and  after  construction,  do  not  exceed  DEP's  benchmarks  for  acceptable 
risks. 

The  report  did  recommend  that  dust  control  measures  be  imple- 
mented during  construction  and  that  risks  to  children  be  minimized  by 
capping  the  soil  or  removing  soil  and  filling  play  areas  with  clean 
material. 


Mitigation/ 

Enhancement 

Measures 


The  Phase  II  investigation  found  that  excavation  and  exposure 
of  the  contaminated  soil  to  the  air  would,  in  some  cases,  create  more 
problems  than  it  resolved.  It  recommended  that  construction  activity 
be  modified  to  limit  soil  excavation,  where  possible,  and  that  an  at- 
grade  construction  scheme  be  used  to  allow  for  on-site  re-use  of 
excavated  materials. 


Phase  in  of  the  MCP  requires  evaluation  of  a  variety  of  remedial 
action  alternatives.  During  this  study,  remedial  response  alternatives 
will  be  considered  such  as:  on-  and  off-  site  treatment,  on-site  contain- 
ment and  monitoring,  off-site  disposal,  and  elimination  or  minimiza- 
tion of  exposure.  Following  development  of  this  plan,  an  Implemen- 
tation Plan  will  be  completed  for  use  as  a  guide  during  site  develop- 
ment. 


Mitigation 


Results  of  Phase  I  and  n  investigations  already  suggest  several 
important  mitigation  measures.  To  minimize  soil  excavation,  the 
Master  Plan  Design  has  been  altered  to  use  at-grade  construction 
schemes.  At  grade  construction  for  Buildings  1, 2  and  5  will  reduce  the 

Hazardous  Substances    II  G-3 


number  of  underground  parking  spaces.  For  Buildings  3  and  4,  where 
underground  parking  is  planned,  contaminated  soil  will  be  removed 
where  necessary  in  compliance  with  DEP  regulations. 

Other  mitigation  measures  include  the  following: 

a.  Underground  tanks  will  be  located  and  removed.  Petro 
leum  contaminated  soil  surrounding  the  tanks  will  be  removed 
and  disposed  of  in  accordance  with  Federal,  State  and  local 
requirements. 

b.  Phase-separated  petroleum  products  identified  at  the 
site  will  be  further  evaluated  and  mitigated  in  accordance  with 
the  findings  of  the  evaluation. 

c.  Risks  to  children  will  be  minimized  by  capping  or  re- 
moving soil  from  play  areas  and  filling  with  clean  material. 

d.  Dust  control  measures  will  be  adopted  during  construc- 
tion activities  to  reduce  levels  of  risk  associated  with  concen- 
trated metals  in  the  soil. 

e.  Construction  supervisors  and  workers  will  be  briefed  on 
known  site  conditions  and  the  potential  for  discovery  of  buried 
tanks,  utility  piping  and  wiring,  and  other  objects  which  may  be 
unearthed  during  excavation  of  the  site. 

f.  A  management  plan  will  set  procedures  to  limit  and 
avoid  spillage  and  emissions,  take  corrective  action  should  they 
occur  and  carry  out  remediation  in  accordance  with  DEP  regu- 
lations. 

g.  Construction  activity  will  be  monitored  to  identify  heav- 
ily contaminated  soils  which  may  require  special  handling. 

h.  Construction  supervisors  and  workers  will  be  advised  to 
use  caution  in  handling  fuels  and  oils  on  the  site  to  avoid 
spillage  and  contamination  of  the  soil.  No  smoking  signs  and 
other  precautionary  notices  will  be  prominently  posted  in  ac- 
cordance with  the  fuel  storage  and  use  plan. 


II  G-4  Hazardous  Substances 


i.  On-site  re-use  of  excavated  soil  with  low  levels  of  con- 
tamination will  be  utilized,  where  feasible. 

j.  Once  construction  is  completed,  chemicals  and  other 

substances  used  by  tenants  will  be  controlled  by  the  establish- 
ment of  prevention  plans  and  procedures  to  deal  with  un- 
planned releases. 

Implementation  Plan  Once  the  Remedial  Response  Plan  is  developed,  prompt  action 

will  be  taken  to  obtain  all  federal,  state  and  local  permits,  licenses,  and 
agreements  necessary  to  implement  the  Plan.  In  addition,  a  single 
source  document,  the  Implementation  Plan,  will  be  prepared  to  guide 
construction  activities.  Included  in  the  Implementation  Plan  are: 

list  of  contacts; 

site  map; 

final  design,  consisting  of  complete  plans  and  specifica 

tions  which  shall  include:  schedule  for  implementation; 

complete  plans  and  specifications;  health  and  safety 

plan;  environmental  monitoring  plan;  contingency  plan; 

construction  plan,  including  all  of  the  above,  in 

final  form; 

operations  and  maintenance  plan,  including 

quality  assurance  and  quality  control. 

The  Remedial  Response  Plan  and  Implementation  Plan,  once  in 
place,  should  provide  adequate  prevention  and  control  measures  for 
the  site  so  that  there  will  be  no  long-term  adverse  impacts  from  the 
proposed  development. 
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APPENDIX  A  ^^ 

COiMMO(SW£ALTH  OF  MASSACHUSETTS 
EXECUTIVE  OFFICE  OF  ENVIRONMENTAL  AFFAIRS 


ENVIRONMENTAL     NOTIFICATION     FORM 


:9 


SUMMARY 

A.    Preftet  ld«mincatioii 

1.  PfB<tBN«f       Parcel  18 


2.  PToi«»  PfopoHOTi     Boston  Redov>.Tonmo,,^.  a».K^pp^^ 
Addrtss  Boston  cttv  ff;.Tt  ^ 

Boston.   ■Ma      n'i'>r^'>^ 


Oo    aoe   vriet    in 
ehis    space 


2.  Est.  Cdmmcnetmmt  Data;   Spring  1988 
Approx.  Cost  1  245.000.000 


.Est.  Compicsion  Oair Fall   199!? 


— .^_^__    Currint  Status  o<  Projtet  Design:       5        t  Complete 
C    Narrai'lv*  Summary  of  Projtet 

°^?nrJi!^'lf  r  •'*??;'"*•"  «'  '"•  3.n.r.l  project  bo«ndari«  ,„d  .he  pr«.„,  us.  o/  rh.  pro.ect 
area.  (II  nte«5sary,us«  back  of  ihUp«9«  to  compJ««  summary). 

2*/^*^.^®  development  at  Ruggles  and  Tremont  Streets  in  Roxbury  is  envisioned 
as  a  dynamic  aixed-use  urban  center  focusing  on  the  Ruggles  StatS  concourse  of 
the  relocated  Orange  Line  rapid  transit  line.   This  complex,  to  be  developed  in 

?!IS?ti!?3M 'h"'",.'"!''^^^  *  "^  ^*  °"'"'  "^i^'  ^-^^^'   ^^   community 
facilities  which  would  be  accommodated  in  a  series  of  mid-rise  and  high-rise 

STaSf'o/i?  aapleparJcland,  sribsurface  parking,  and  numerous  street  a:nenities. 
S%^  .  5  ^*  P":5««*  i»  to  transform  a  vacant  parcel  of  land  created  by  the 

frS^*ad-»f!!!i   .'^S^vU^'''^  ^^°  *  community  resource  that  can  meet  the  need: 
of  the  adjacent  neighborhoods  and  institutions. 

The  development  wii*iDotentially  involve  the  construction  of  two  office  buildinqs  • 
Sf  R,!!i?^  ^!"!!f  ^'^°^   "^^^  activity  flanking  a  pedestrian  walkway  leadina  to 
!«n«fS^^  !f  Station  concourse.   Three  alternative  massings  currently  are  under 
consideration  as  the  range  of  commercial/office  development  options  for  the  site- 
Height  options  under  consideration  for  these  two  buildings  r^ge  from  125  feet 

IttTZ  I       \  "°  ^^"^   ""^  ^^*  """"^  ^°"  ^"^^^   footage  for  the  commercial/ 

office  development  exceed  860,000  square  feet  for  both  buildings. 

^r*^!Y*?  ';^^^nn%^«'''^^  ^"^   accommodate  500  to  1,200  cars.   The  development 
Zclissi;!^"^*  ^°°'°??  "''•'^*  °^  "^"^  «P*«  ^   ^°ther  building  adjacenfto 
SifLfnr   :  "  "^'^  "  *  '''''°°°  ^°-'^'''   residential  mid-rise  L  include  a 
^rff^Ses"S  ?      /°^°"*"''  f"  "*^^  "  ^°^^"^  opportunities  for  individuals 
and  families  of  low-  and  moderate-income,  and  a  proposed  community  cultural  center 

S;;:;  ^'r'&i^s 'i:'i^;r'         r,^ ,      ,      ^-"^--d  on  back) 


■H:s     13    A.N'     IMPORTANT    MOTICI.     COMMENT    .'ERIOO     :S    LIMITID 
"or    In  for-nac  ion  .     call  (al*)     72"'-i3]0 
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This  projacc  Is  on*  which  is  cac^gorically  included  and  cherefore 
aucooacically  r«quir«s  praparacioa  of  an  Enviroanancal  lapacc 


SO 


0.    Scniiintf  (Cdmpicte  Sections  ii  ma  lu  tirst.  before  completint)  this  section.) 


l.  Clivck  those  areas  which  wouid  be  iniportane  to  examine  in  the  event  that  an  EIR  is  acquired  for  this  project 
Tliis  information  is  imporrnnt  so  that  signiflcant  areas  of  concern  can  be  identified  as  early  as  passible, 
order  to  expedite  analysis  and  review. 


Open  Space  3t  Recreation  .  o . , . . . 

I  likinrical,  ...  ............... . 

Areii«:v.'ulu<jicnl  ................ 

risiu'fii'S  &  U'ildlife 

VcQuiaiion.  Tf  e''s  .............. 

Oilier  HiolooiciJ  Syitcins  ....... 

InlrtiivJ '.VutLinds.  . 

C.j.ibi.il  Wci lands  iir  Ocithcs   .... 

FU)4jU  1 1.Uimi  Arvfiis 

Chuiiiicals,  Mazardous  Sulisiaiiccs. 
I  li'jh  HiiU  Opcraiions.  ...... 

Gcol);<jic<ilIv  Uiibiulilc  .Arvas  .  .... 

Aijrii  iiltuftil  Land 

Other! Specify) ____  „ , ,_ 


1 


Construe-  . 

tion 
Impacts 

Long 

Term 

hn  pacts 

^        Minitrnl  RMAurcM 

Construc- 
tion 
Impacts 

Lsnf 
Term  ■ 
Impact."! 

X 

X      , 

.„ ,.„.      Walcf  ^iipplu  A  tJ«» 

X      1 

W.-u.-rPnlliiiion 
,Aif  PiWIiilinn           .      . 

X 

^      . 

,Mni«o 

X 

X 

X 
X 

X     ' 

S«iiidVV,isie 

X 

At-slhi-«lig<                          

X     1 

Wind  and  Sliadou/ 

X.    1 

z 

__           Gfo>fcil>  liiipnctf 

X 

,  y 

Siiilt 

- 1 

..,_            finvirmiiuflfil 

2.   List  ihwalHifti.iiivCb  uhich  yun  vK;iildi.o"Sider  to  \>m  fenaible  in  the  ccni  .in  tiiR  i»  required. 


1.  Alternative  Project  Massings  and  Scales 

2.  Alternative  Project  Phasings 
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E.    Has  this  projtetbe«nfil«d  with  EOE.Ab«fort?     Yes____    N«      X 
IfYM.EOE.ANo EOE.AAcTion? 


F.    Does  this projtci fall undtrth«junsdi«iono(NEPA?     Y»<  No. 


If  Ym.  which  Fedtral  Ag«ncy?  _— .^__^__-_____^__    NEPA  Scams? , 


G.   List  th«  State  or  Ftdcr^l  agencies  Crom  which  permits  will  be  sought: 

Agency  Name  Type  of  Permit 

Massachusetts  Division  of  Water  Pollution  Sewer  Connection  Permit 

Control    (DEOEJ" 

Metropolitan  District  Commission  Industrial  Use  Permit 

Department  o£  Public  Works  Curb  Cut  Permit 

FAA  Section  77  Federal  Aviation  Regulations  Revis 

BRA/MBTA  Lemd  Disposition  Agreements 

H.  Will  an  Order  ofConditionsberequirtdundertheprovtsionseftheWetlands  Protection  Act(Chap.  131.  Section  40)? 
Yes No_2 

OEQE  ?tla  Mo. ,    if  aepUeable; 
I.     List  the  agencies  from  which  the  proponent  wiu  s<«k  financial  assistance  for  this  projeec 

Agency  Name  Funding  Amount 

Executive  Office  of  Coimttunities  amd  SHARP  or  "Massachusetts  Housing 

Development  Partnership  Funds 

Cuuuuunity  Development  Action  Grant 

Executive  Office  of  Transportation  and  State  Parking  Facilities  Funds 

Construction 

U.S.   Dept.   of  Housing  and  Urban  Development  Urbam  Development  Action  Grant 

II.      PROJECT  DESCRIPTION 

A.  Include  an  original  31'^xll  Inch  or  larger  section  of  the  most  recent  U.S.G.S.  1:24.000  scale  topographic  map 
with  the  project  area  location  and  boundaries  clearly  shown.  Include  multiple  maps  if  necessary  Tor  large  proj- 
ccts.  Include  other  maps,  diagrams  or  aerial  photos  if  the  project  cannot  be  dearly  shown  at  U.S.G.S.  scale.  If 
available,  attach  a  plan  sketch  of  the  proposed  project. 

B.  Sia<»  tofal  argaofnroi««?t!  5.6    acres ^ 

Estimate  the  number  of  acres  (to  the  nearest  I/IO  acre)  directly  affected  that  are  currently: 

1.  Developed    ....................  ___  acres  4.  Roodplain ,  acres 

2.  Open  Space.' Woodlands/ Recreation   ^__  acres  5.  Coastal  Area    ,  acres 

3.  W«tlands ____  acres  6.  Productive  Resources 

Agricxilture .^_  acres 

Forestry ^__  acr»ss 

.Mineral  Products    acres 

7. Vacant  Urban  Land         5.6  acres 

C.  Provide  the  foilowing  dimensions,  if  applicable: 

Length  in  miles  _^__  Number  of  Housing  L'nitsi££li°°  Number  ot  Stories  _2L.z_17 

E.xisting  Immediate  Increase  Due  ;o  P'ojec: 

Number  of  Parking  Spaces 310  190-890 

Vehicle  Trips  to  Project  Site     t 465  .  2,980-4,555 

•STlnacad    Vahtcla    Trips    3asc    prajacc    3t:a         31,000  3,900  -   6,700 

0.    If  -he  proposed  project  j.i1I  require  any  permit  for  access  to  local  or  state  highways,  piease  attach  a  sketch 
showing  [he  location  of  the  proposed  driveway(s)  in  relation  to  (he  highway  and  to  the  general  developmifnt  pl.in: 
identifying  all  local  and  state  highways  abutting  ;he  development         :  and  indicating  the  number  of  lanes.  p>ive- 
mcni  width,  median  strips  and  adjacent  driveways  on  each  abutting  highway,    and     indicaiir.  g     cha 
discance    co    cha    nearasc    in cersacc ion . 
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ASSESSMENT  OF  POTENTIAL  ADVERSE  ENVIRONMENTAL  IMPACTS 

Inatruetiena:  ConsJdtr  dlrtct  and  indirect  adverse  impacts,  including  those  arising  from  gener ai  construction  and 
operations.  For  every  answer  expJain  why  significant  adverse  impact  is  considered  likeiy  or  unlikely  to  result. 

.Also,  state  the  source  0/  information  or  other  basis  for  the  answers  supplied.  If  the  source  of  the  informafion. 
in  pan  oris  fuU,  is  not  Ibted  In  the  ENF,  the  preparing  officer  will  be  assumed  te  be  the  source  of  the  information. 
Such  environmental  Information  should  be  acquired  at  least  in  part  by  fidd  inspection. 

A.    Open  Space  and  Reereacion 

L  Might  the  project  a£eet  the  condition,  use  or  access  to  any  open  space  and/or  receation  area? 

Yes_i^ ,  No 

Es^ianatien  and  Source 

No  recreation  or  open  space  uses  ctirrently  exist  on-site. 

A  variety  of  open  spaces  and  pedestrian  walkways  will  be  provided  as  part  of  the 
development  project.   In  addition,  a  landscaped  park  area  may  be  constructed  off 
Ruggles  Street  adjacent  to  Ruggles  Station  as  a  continuation  of  a  proposed  linear 
park  to  run  above  amd  along  side  the  Orange  Line  transit  corridor.  These  open 
spaces  would  be  accessible  to  and  available  to  project  residents  and  occupants 
as  well  as  to  adjacent  neighborhoods.   It  is  expected  that  the  project  will     ] 
itself  become  an  active  public  area,  incorporating  both  recreational  facilities 
and  some  open  space  for  the  enjoyment  of  the  Roxbury  comnunityc  . 

B»    Historic  Resources 

lo  Might  any  sit*  or  structure  of  historic  significance  be  aA^ected  by  the  project?     Yes , .    No  Ji . 

Es^lanatfon  and  Source 

The  project  site  is  vacant  lamd.      There  are  no  historical  properties      in  the 
immediate  vicinity  of  the  project  site.  I 

Boston  Landmarks  Commission. 


2.  Might  any  archaeological  site  be  affected  by  the  project?     Yes  __2 ,     No 

Explanation  and  Source  1 

According  to  the  City  Archaeologist,   there   is  a  possibility  that  the  project 
site  could  contain  archaeological  resources.      Therefore,    an  archaeological   survey 
will  be  required  prior   to  construction  of  the  project.  | 


C.    Ecoiogical  Effects 

1.   Might  the  project  significantly  affect  fisheries  or  wildlife,  especially  any  rare  or  endangered  species?  | 

Yes___     NoJL__  I 

Explanation  and  Source: 

The  project   site   is  an  urban  parcel  used   for  parking  and  construction   staging 
and  does   not  contain  any  rare  or   endangered   species  of  wildlife  or   any   fisheries 

33 
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2.  Might  the  prajvct  signiReantiy  afTtct  vtgttation.  especially  any  rare  or  endangered  species  of  plant? 

Yes, No_X 

(Enimate  approximaie  number  of  mature  trees  to  be  removed:  0  < 

Explanation  and  Sources 

The  project  site  is  an  urban  parcel  used  for  parking  and  construction 
staging  and   is  devoid  of  emy  vegetation  except  for  scattered  patches 
of  grasses  and   weed  species. 


3.  Might  the  project  alter  or  affect  flood  hazard  areas.  Inland  or  coastal  wetlands  (e.g.,  estuaries,  marshes,  sand 
dtma  and  beaches,  ponds,  streams,  rivvrs.  fish  runs,  or  shellfish  beds)?    Yes .____    No     ^ 

£sp/anaflon  and  5oure«r 

The  project  site  is  not  located  within  a  flood  hazard  area  nor  is   it  adjacent 
to  any  inland  or  coastal  wetl2md. 

Federal  Emergency  Management  Agency  Flood  Insurzmce  Rate  Map    (Panel 
#2502860010C,   April  1982) 


4,  Might  the  project  affect  shoreline  erosion  or  accretion  at  the  project  site,  downstream  or  in  nearby  coastal 
areas?    Yaa  Na    X 

Explanation  and  Sounts 

The  project  site  is  am  inlamd  site  auid  is  not  located  near  any  shoreline 
or  coastal  area. 


5.  Might  the  project  Involve  other  geologically  unstable  areas?     Vm    X  No 

Explanation  and  SaurcK 

Marine  clay  deposits  underlie  the  entire  site  and  "are  subject  to  lona-term 
settlement  problems  amd  differential  movements.  The  subsurface  soil  profile 
indicates  in  certain  zones  of  the  site  deep  end-bearing  piles  would  be 
required  to  support  any  high-rise  structures. 

Haley  S  Aldrich,  Inc.  Settlement  Studies,  Parcel  18  area 

0.    Hazardous  Substances 

1.  Might  the  project  involve  the  use.  transportation,  storage,  release,  or  disposal  of  potentially  hazardous 

substances? 
.     Yes_X No 

£xp/onafion  and  Source: 

The  parking  garage  will   entail   the   storage  of  automobiles   containing 
gasoline.      No  other  potentially  hazardous    substances   are   expected   to  be 
used  or   stored  on-site.      The   site 'may  contain  unknown  buried  hazardous 
wastes,    the  presence  of  which  will  be  determined  by  a   2 IE   survey, 
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1.  Might  the  project  a/f«ct  or  diminata  land  suitable  for  agricuitural  or  fortstry  produciSon? 

Yes No_i_- 

(Oc9cnb«  any  pm«nt  agrieulrurai  land  U9«  and  farm  units  affcetcdo) 

£xp/onatton  and  Sources 

The  project  site  is  located  in  the  midst  of  a  developed  urbaui  area 
and  does  not  support  any  agricultural  or  forestry  production. 


2.  Might  tht  project  directly  affect  the  potential  use  or  extraction  of  mineral  or  energy  resources  (e.g..  oiU  csaJ. 
sand  St  gravel,  ores)?     Yes  _____    No    ^ 

Explanation  and  Sourct: 

No  mining  activities  occur  in  the  vicinity  of  the  project  site. 


3c  Mlghtthcopcrationofthcprejectresultinany  Increased  consumption  of  energy?    Yes__2L_    No  ^_ 

Explanation  and  Source 

(If  applicable,  describe  plans  for  conserving  energy  resources.) 

Since  the  project  site  presently  is  vacant  land,  the  proposed  project 
will  result  in  increased  energy  consumption.  The  buildings  will 
incorporate  energy-efficient  design  stamdards  amd  will  meet  the  re- 
quirements of  the  Massachusetts  Energy  Code.  Energy  also  will  be 
consumed  for  the  construction  of  the  project. 

Water  Quality  and  Quantity 

1.  Might  the  project  result  in  significant  changes  in  drainage  patterns?     Yes    X  No  , 

Explanation  and  Source 

Development  of  the  project   site  with  buildings   and  paved   surfaces  will 
substamtially   increase  the  amount  of  impervious   sxir faces,    which  will 
result   in   increased  runoff.      All   site  runoff  will  be  directed   into  the 
City's   storm  drainage  system. 

2.  Might  the  project  result  in  the  introduction  of  pollutants  into  any  of  the  folloufing; 

(a)  Marine  Waters Yes  . No 

(b)  Surface  Fresh  Water  Body Yes  _____     No  __ 

(c)  Ground  Wnter Yes No     X 

Explain  types  and  quaniicies  of  pollutants. 

The  project  will  result  in  no  direct  discharge  into  marine  or  fresh  water 

bodies.   Sanitary  sewage  will  be  conveyed  to  MDC  treatment  facilities  and 

ultimately  discharged  into  Boston  Harbor;  storm  runoff  will  be  conveyed  via 

local  sewers  to  the  Stonv  Brook  Conduit  and  thence  to  the  Back  Bay  Fens. 

35 
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3 .  Will  fh«  proi«ct  3«ncrat«  sanitary  scufagc?     Y«9  — S —    No 

If  Y«.  Quantity.  *  gallons  p«r  day 

Disposal  by.  (a»    Onsitt  jcpiic  systems Yts  .     No 

lb)    Public  sewerage  systems  .,<,...,..........................  Yes     ^  No 


*70,750  -  105,000  gallons,   depending  on  development  option 

Title  5,   Massachusetts  Environmental  Code    (Sewage  Flow  Estimates) 
4.  Might  the  project  r«sult  in  an  increase  in  paved  or  impervious  surfitct  over  an  aquifer  recognized  as  an  impor<> 
tarn  present  or  future  source  of  water  supply?    v—  Na   X 

Stpfonodon  and  Soureas 

The  project  is  not  located  over  an  aquifer  recognized  as  a  present  or 
future  source  of  water   supply. 


5.  Is  the  project  in  the  watershed  of  any  surface  water  body  used  as  a  drinking  water  supply? 
Yes N«      y 

Are  there  any  public  or  private  drinking  water  wells  within  a  l/Z-mile  radius  of  the  proposed  project? 
Yes N«      X 

Explanation  and  Sourcts 

No  public  or  private  drinking  wells  are  located  in  the  City  of  Boston. 
The  City's  water  is   supplied  by  the  MWRA/MDC   from  the  Ouabbin  Reservoir 
in  western  Massachusetts. 

6.  Might  the  operation  of  the  project  result  in  any  increased  consumption  of  water?     Yes      X         Nq  ^ 

Approximate  consumption  *      gallons  per  day.  Likely  water  <oure»<«>     MWRA/MDC 

Ezp/onotfon  and  5ourecr 


*81,365  -  120,750  gallons,  depending  on  development  option 
Sanitary  sewage  +15% 


7.  Does  the  project  involve  any  dredging?     Yes No  . 

If  Yes,  indlcatej 
Quantity  of  material  to  be  df  elq#d 
Quality  of  material  to  be  dr«dq»d 
Proposed  method  of  dredging 
Proposed  disposal  sitta 


Proposed  season  of  year  for  df^dginq 
Explanation  and  Source 

The  project  site  is  not  located  on  amy  shoreline. 
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Go    Air  Quality 

L  Might  th€  project  afftct  th«  air  quality  in  iht  project  area  or  the  imraediateiy  adjacent  area? 

Yes     .  I    ■     •'*  — ^—  TSP      CO     NO 

Describe  type  and  source  of  any  pollution  emission  from  the  project  site..         '         '        ^ 

Short-"terffl  air  qued.ity  effects  will  occur  during  construction  f   particularly 
dust  eaiissions   frotn  site  prep2uration  2uid  excavation  and  pollutant  emissions 
froas  construction  equipment.     Wetting  of  the  site  can  reduce  dust   emissions 
significantly.      The  additional  vehicular  traffic  generated  by  the  project  will     | 
result  in  increases   in  auto-related  pollutants  in  the  project  vicinity.     The  | 

project  will  be  monitored  to  enstire  that  the  impact  on  the  residents  of  the  area 
will  be  minimized. 
1  Are  there  any  sensitive  receptors  (e.g..  hospitals,  schools.  re3id«nti«J  areas)  which  would  b«  affected  by  any 
pollution  emissions  caused  by  th  e  project,  including  construaion  dust?     Yes  JL — _     No . > 

Explanation  and  Source 

The  Whittier  Street  amd  Mission  Hill  ExITension  public  housing  projects, 
other  residential  properties   in  the  Lower  Roxbury  area,    and  Northeastern 
University  are  located  adjacent  to  or  in  close  proximity  to  the  project  site.        j 
Special  attention  will  be  given  to  measures  that  mitigate  the  adverse  effects 
of  the  project  on  air  quality  in  Itoxbury.     The  surrounding  conmnmity  will  have 
an  opportuaity  to  coimnent  on  these  mitigation  -measures. 

3„  Win  access  to  the  project  area  be  primarily  by  automobile?    Yes  _2 No , -^ 

Describe  any  spedai  provisions  now  planned  for  pedestrian  access,  carpoollng.  buses  and  other  mass  transit 

The  project  site  is  located  adjacent  to  the  new  Ruggles  Street  station  in  the  Or^ 
Line  rapid  transit  system,  which  also  will  be  a  stop  for  commuter  rail  service 
from  Route  128  to  South  Station  and  for  approximately  10  MBTA  bus  routes.   In   j 
accordance  with  City  policy,  the  redeveloper  will  be  required  to  submit  an      | 
Access  Plan  outlining  measures  to  manage  auto  access  to  the  project.  The 
coimnunity  will  have  the  opportunity  to  coimnent  on  the  access  plan. 

I 

H.  Noise 

1.  Might  the  project  result  in  the  aeneration  of  noise?     Yes_2 — _     No,^ 


Espfanotfon  and  Source:  _  j 

(Include  any  source  of  noise  during  construction  or  operation,  e.g..  engine  e.xhaust.  pile  driving,  traffic.) 

Short-term  noise  effects  will  occur  during  the  construction  period,  particularly 
from  pile-driving  operations.   Noise  attenuation  measures  will  be  recuired  to 
reduce  the  noise  impacts  to  the  extent  feasible.   In  the  long-term,  some  increase 
in  ccramxinity  noise  levels  could  result  from  the  increase  in  area  traffic ,  and 
the  more  active  use  of  the  site.   Special  attention  will  be  given  to  measures  i 
to  mitigate  the  adverse  effects  of  noise  on  the  Roxbury  community.  ' 

2.  Are  there  any  sensitive  receptors  (e.g.,  hospitals,  schools,  residential  areas)  which  would  be  affected  by  any 
noise  caused  by  the  project?     Yes      ^  No  . _ 

E.-plaraclQn  and  So'irce: 


The  Whittier  Street  and  Mission  Hill  Extension  public  housing  projects,  other 
residential  properties  in  the  Lower  Roxbury  area,  and  Northeastern  University 
are  located  adjacent  to  or  in  close  proximity  to  the  project  site.    Mitigation 
measures  will  be  implemented  during  construction  to  minimize  noise  impacts  on 
these  residential  auid  institutional  areas. 
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Solid  Waste 

I.  Might  tht  project  gtncrai*  solid  waste?     Yes     v  No  «^.^ 

"Txp^anation  and  Source: 

(EMimate  typM  and  approsimnte  amounts  of  *ns»e  maiertais  ocncraicd;  e.g  .  industrial,  domestic.  hosn<».ii. 

sc^^age  sludge,  construction  deijris  from  dcmolisiicd  structures.) 

Construction  of  the  project  will  result  in  the  generation  of  excavation  material 
for  building  foundations  and  subsurface  parking  and  of  noratal  construction  and 
building  debris.  The  coinpleted  project  will  generate  approximately  3.95  to 
5,9  tons  of  solid  waste  per  day,  depending  on  the  development  option  ultimately 
selected. 


J.    AMihcties 

I.  Might  the  project  cause  a  change  in  (he  visuai  character  o(  the  project  area  or  its  environs? 
Yes      X         No  ___ 

Efpianation  and  Source  ». 

The  project  will  add  a  mid-  or  high-rise  development  to  an  area 
consisting  primarily  of  vacant  land  and  low-scale  buildings.      The  development 
will  replace  an  unattractive  open  paurking  lot  with  urban  active  mixed- 
use  complex  which  is  expected  to  create  its  own  place  while  stimulating  further 
compatible  development  on  stirrounding  sites.     In  order  to  assure  the  appropriate 

siting  and  design  of  the  project  in  relation  to  the  Roxbury  community,    the'  project 

will  be  planned  and  developed  with  extensive  community  participation  and  review. 
Z.  Are  there  any  proposed  structures  which  might  be  considered  incompatible  with  Misting  adjacent  structures 

in  the  vicinity  in  terms  of  si«.  physical  proportion  and  scale,  or  significant  differences  in  land  use' 

Ye9_S__    No 

Erp/onotfon  and  Source 

The  scale  and  height  of  the  proposed  development  are  different  from  the 
existing  scale  of  the  surrotindings.  However,  preliminary  design  guidelines 
have  been  developed  to  assure  that  the  project-wxll  be  compatible  with  the 
stirrotinding  environment  and  will  be  completed  with  connminity  participation  and 
reciew,  A  75-foot  cornice  line,  consistent  with  those  along  Tremont  Street,  is 
to  be  maintained,  with  amy  additional  height  set  back  a  minimum  of  20  feet. 

3.  .Might  the  project  impair  visual  access  to  waterfront  or  other  scenic  areas?     Yes No     x 

£xp/ona(ion  ond  Source: 

The  project  is  not  located  near  any  waterfront  aurea  or  amy  scenic  area  and 
therefore  will  have  no  effect  on  visual  access  to  such  areas. 


K.    Wind  and  Shadow 

I.   Might  the  project  cau-^e  •vin.i  and  shadow  impncfs  on  adjacent  properties?     Yps  _Ji.  ,     No 

tLipltiiniiion  and  Source: 

If  high  rise  buildings  are  developed  on  the  site,  they  could  result  in  wind 
and  shadow  impacts  on  the  surrounding  area.   To  mitigate  these  impacts  the 
towers  should  be  setback  from  the  street  to  limit  wind  problems,   wind-tunnel 
analyses  and  shadow  studies  will  be  included  in  the  Draft  Environmental  Impact 
Report.  Special  attention  will  be  given  to  mitigation  of  wind  23  and  shadow  on 
the  stirrounding  area. 
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IV.     CONSISTE-NCY  WITH  PRESE-NT  PLANNING 


A.  0«scnbt  any  known  conflicts  or  ineonsistcneics  with  current  federal,  statt  and  local  land  us«.  transportation. 
op«n  space,  recreation  and  environmental  plans  and  policies.  Consult  with  local  or  regional  planning  authorities 
wh«rc  appropriate. 

The  Parcel  18  development  will  be  designed  in  response  to  the  development 
concept  and  urban  design  guidelines  developed  by  the  Boston  Redevelopment 
Authority  in  consultation  with  the  Parcel  18+  Task  Force  for  the  development 
of  this  site  as  well  as  to  contribute  to  fulfilling  the  objectives  of  the  Citv's 
parcel-to-parcel  linkage  program.     The  site  design  will  acconmiodate  the  Southwest 
Corridor  open  space  system,   and  the  proposed  development  will  be  subject  to 
review  by  the  Boston  Civic  Design  Conmiission.      It  is  the  objective  of  this 

(continued  on  back  page) 
FINDINGS    AND    CERTiriCATION 

A.    7h«    aoelce   of    intent    e*o    file    chls    form  has    been/vill    be 
published    la    Che    follovlag    aewspaper(s)     : 

(Naiae)       Boston  Herald (Dace)     June  27,    1986 

Bay  State   Banner  July   b,    1^86 

South  End  News  ""  Julv   5,    1986 


This    forn  has    bees    circulated  jo    al>7agencles    and 
persons    as    sequirej 

June  30,    1986 


Dace  Sigsac^re    of    U^paasthli    Officer 

roponenc 

Stephen  Coyle,   Director 

Name      (print    or    cype) 

Boston  Redevelopment  Author itv 

Address     Boston  City  Hall 

Boston,  MA  02201 


Talephoote    Niunb.^      722-4300 


June   30,    1986 

Q    _^  Ziynacui^'o f    person    preparing    EN? 

(if    differenc    frotn    above) 

.  Richard  B.  Mertens   or  Ivy    Dilworth 
Name     (prlnc    or    cype) 

Address   Boston  Redevelopment  Authority 
Host6rt  LJity  Hall  "       ~™" 

Boston,    MA      02201 

Telephone    Number    722-4300  X323 
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THE   COMMONWEALTH    OF    MASSACHUSETTS 
EXECUTIVE   OFFICE   OF   ENVIRONMENTAL   AFFAIRS 


MICHAEL   S.    DUKAKIS 
GOVERNOR 

JOHN    DEVILLARS 
SECRETARY 


May  22,  1989 


CERTIFICATE  OF  THE  SECRETARY  OF  ENVIRONMENTAL  AFFAIRS 

ON  THE 
DRAFT  ENVIRONMENTAL  IMPACT  REPORT 


PROJECT  NAME  :  Parcel  18 

PROJECT  LOCATION  :  Boston 

EOEA  NUMBER  :  6133 

PROJECT  PROPONENT  :  Boston  Redevelopment  Authority 

DATE  NOTICED  IN  MONITOR  :  April  13,  1989 


The  Secretary  of  Environmental  Affairs  herein  issues  a 
statement  that  the  Draft  Environmental  Impact  Report  submitted  on 
the  above  project  adequately  and  properly  complies  with  the 
Massachusetts  Environmental  Policy  Act  (G.L.,  c.30,  S.61-62H)  and 
with  its  implementing  regulations  (301  CMR  11.00). 

The  format  and  readibility  of  the  Draft  Environmental  I.mpact 
Report  (DEIR)  for  the  proposed  redevelopment  of  Parcel  18  is 
quite  good.    The  document  provides  an  excellent  basis  for 
comparing  the  environmental  and  socio-economic  impacts  of  the 
five  alternatives  developments  which  were  considered. 

The  Final  Environmental  Impact  Report  (FEIR)  must  focus  on 
the  preferred  (developer's)  alternative  and  provide  more  details 
regarding  the  impacts  of  this  proposal  on  the  areas  of  trafric, 
massing  and  shadow,  wind,  sewer,  socio-economics ,  etc.   The 
report  must  identify  the  mitigation  which  is  warranted  and  the 
party  or  parties  who  will  be  responsible  for  implementing  such 
mitigation.   The  FEIR  must  also  include  individual  responses  to 
the  comments  which  were  submitted  on  the  DEIR  by  others   and  ir.ust 
include  Draft  Section  61  Findings  whicn  summarize  the 


'CO    CAM3RI0Gb;    STRPFT     9CSTC.N     MA    02?0?      ■  f. ',  7 1    727-9800 
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EOEA    #6133 


DEIR  Certificate 


Kay  22,  1989 


mitigative  elements  of  the  project  for  aii 
were  scoped. 


Impact  areas  which 


May  22,  1989 
DATE 


\ 


JOHN  P.  DeVillars,  SECRETARY 


Comments  received: 


Roxbury  Community  College  5/1/89 
Boston  Water  and  Sewer  5/12/89 
MA  Water  Resources  Authority  5/16/89 
MDC  5/12/89 


JD/JW/ jiw 


Kramer  Associates 


80  Hovey  Street,  Watertown,  MA  02172  (617)  923-9973 

October  23,  1989 


Mr.  Steven  Davis 

Director,  MEPA  Unit 

Executive  Office  of  Environmental  Affairs  ■■  Room  2000 

100  Cambridge  Street 

Boston,  MA    02202 


RE:      EOEA #6133— Ruggles  Center  FEIR 


Dear  Mr.  Davis: 

This  letter  is  written  to  confirm  understandings  reached  on  how  we  will  complete 
the  Ruggles  Center  FEIR  and  respond  to  certain  comments  received  from  public 
agencies  that  reviewed  the  DEIR.  The  points  referenced  below  were  discussed  with 
you  and  Jacki  Wilkins  at  our  July  13  meeting,  and  upon  your  direction,  we  had 
additional  discussions  with  the  EOTC  and  MBTA  on  August  1 . 

At  our  July  13th  meeting  with  you,  we  discussed  our  general  approach  to  the 
FEIR  and  the  treatment  of  certain  comments  received  on  the  DEIR.  We  reached 
agreement  on  a  number  of  points  and  you  suggested  that  several  issues  be  resolved 
with  EOTC. 

At  the  July  13th  meeting,  we  agreed  that: 

1 )  The  design  year  will  be  1 996: 

2)  Issues  regarding  the  traffic  growth  rates  and  additional  Cass  Boulevard 
intersections  to  be  analyzed  should  be  resolved  in  a  separate  meeting  with 
EOTC; 

3)  Comments  on  traffic  impacts  at  Hammond  Street/Tremont  Street,  Columbus 
Avenue/Cedar  Street,  Hammond  Street/Shawmut  Avenue,  "Blue  Hill  Avenue 
Corridor,"  Egleston  Square  to  Massachusetts  Avenue"  and  "Ruggles  to 
Massachusetts  Avenue"  could  be  addressed  in  the  comments  section,  without 
new  analyses  in  the  body  of  the  text. 

4)  No  new  analysis  for  air  and  noise  is  required  for  the  FEIR  at  intersections 
already  analyzed  in  the  DEIR.  For  new  intersections  to  be  analyzed,  if  the 
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Mr.  Steven  Davis 
Page  2 


intersections  operate  at  LOS  D  and  the  project  does  not  add  more  than  10%  to 
bacl<ground  traffic,  no  new  analysis  is  required. 

If  the  new  intersections  operate  at  LOS  E  or  F  and  project  traffic  exceeds  10%  of 
total  volumes  on  the  affected  approaches,  new  air  analysis  is  required. 

At  the  August  1  meeting  with  EOTC  and  the  MBTA,  it  was  agreed  that: 

1)  The  growth  rate  methodology  employed  in  the  DEIR  is  acceptable. 

2)  The  background  developments  (the  'no-build  network')  included  in  the  DEIR,  as 
revised  in  July,  1989  by  the  BRA,  are  a  reasonable  indicator  of  background 
development  for  the  1996  design  year;  and, 

3)  It  is  acceptable  to  analyze  only  the  two  intersections  of  Massachusetts 
Avenue/Cass  Boulevard  and  Washington  Street/Cass  Boulevard  in  response  to 
the  EOTC  comment  for  additional  analyses  at  "major"  Cass  Boulevard 
intersections. 

We  are  proceeding  with  our  completion  of  the  FEIR  and  intend  to  use  these 
agreements  as  our  guidelines. 

Thank  you  for  meeting  with  us  and  good  luck  in  your  new  ventures. 

Sincerely  yours. 


Lois  S.  Kram> 
FEIR  Coordinator 


cc:       Jacki  Wilkins,  MEPA  Unit 
Lori  Steans,  EOTC 
Peter  Calcaterra,  MBTA 
Sylvia  Hill,  MBTA 
John  Neuwirth,  MBTA 
Dick  Mertens,  BRA 
Juan  Carlos  Loveluck,  BRA 
Paul  Chan,  Metropolitan/Columbia  Plaza  Venture 
Jane  Howard,  Howard/Stein-Hudson  Associates,  Inc. 
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Response  to  Comments 


Response  to  Comments 


This  section  responds  directly  to  comments  made  by  reviewers 
of  the  Draft  Environmental  Report  for  Ruggles  Center.  The  Executive 
Office  of  Environmental  Affairs  and  the  Boston  Redevelopment  Au- 
thority received  nine  sets  of  comments  from  the  following  government 
agencies,  groups  and  individuals: 

1 .0  Metropolitan  District  Commission 

2.0  Massachusetts  Water  Resources  Authority 

3.0  Boston  Water  and  Sewer  Commission 

4.0  Roxbury  Community  College 

5.0  Mary  Ann  Nelson 

6.0  Paul  Parks  and  Associates,  Inc. 

7.0  Executive  Office  of  Transportation  and  Construction 

8.0  Richard  Heath 

9.0  Parcel  18+  Development  Task  Force 

Copies  of  these  letters  are  included  along  with  the  project 
proponent's  response.  Each  letter  was  assigned  a  number  as  indicated 
above.  In  addition,  individual  comments  within  each  letter  were 
identified  by  sub-section  numbers,  located  in  the  left  margin  of  each 
page.  These  sub-section  numbers  correspond  to  specific  responses 
prepared  by  the  project  proponent. 


^:       yTH£  U8RARY 
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Response  to  Comments    IV-1 


SiWSSHa^fMi'MXi^SSSl^^Wi^S^SSSM 


IV-2  Response  to  Comments 


The  Commonwealth  ot  Massachusetts 
Metropolitan  District  Commission 
M.   Ilyas  Bhatti,  Commissioner 


^u  aomersei  oireei 

Boston,  MA  02108 

617-727-5114 


mtlnpoUlMK  Ntlwort 
of  S*nriet» 


Pv*s 

Betchts 

Ccmmunty  Bemng 

MoioncSlmM 

fttcmlional  Fiaktmt 

AMcConcara 


BoaunHaitorWMndt 


Flood  Caiwol 


MMvvwo  M xntf^sAiBnf 


Pum  WUer  Supptr 


OmM«.  ¥metnattttnd 
Suebury  AtMnarrs 


frwmttnPti*  tnd 

SnneMcmona/ 

Zoos 


1.1 


1.2 


Sndyv  Sytttfn 


AMponicr  A/VW3 


Baf»9f  Bntok.  Bkn  Hits. 

Bm  Bank.  dr»»kn—n. 

kuaitmiFtti  tnj 

Snry  8/ook  fl«»«o»(ionj 


May  12,  1989 

Mr.  Steven  C.  Davis,  Assistant  Secretary 
Executive  Office  of  Environmental  Affairs 
MEPA  Unit 

100  Cambridge  Street  -  Room  2000 
Boston,  MA.  02202 

RE:  Parcel  18;  EOEA  #6133 

Dear  Mp'Davis: 

The  Metropolitan  District  Commission  is  pleased  to  have  this  opportunity 
to  comment  on  the  above-referenced  Draft  Environmental  Impact  Report 
(DEIR).  The  DEIR  does  a  good  job  of  delineating  and  discussing  the  facts 
surrounding  this  project.  There  are,  however,  some  items  which  should  be 
discussed  in  a  Final  Environmental  Impact  Report  (FEIR).  These  items  come 
under  the  following  topic  headings: 

Public  Access/Bicycle  and  Pedeitrian  Path:  As  you  know,  the  MDC  currently 
has  care  and  control  of  the  Southwest  Corridor  Park,  which  this  project  abuts. 
The  project  proponent,  through  rights  transferred  by  the  MBTA,  may,  in  future, 
utilize  some  land  currently  in  use  as  a  bicycle  and  pedestrian  path.  At  present, 
a  Memorandum  of  Understanding  (MOU)  has  been  designed  which  will  enable 
the  public  to  have  continued  access  via  the  bicycle/pedestrian  path  and 
surrounding  greenspace.  As  has  been  agreed  with  the  MBTA,  the  MOU  will 
provide  for  a  permanent  easement  enabling  the  MDC  to  have  care  and  control 
of  these  public  spaces.  The  location  of  the  bicycle/pedestrian  path  and  green 
space  has  not  yet  been  finalized  but  the  FEIR  should  clearly  delineate  them. 

Shadow/Buildlag  Heights:  Happily,  there  is  little  difference  between  the 
public  amenities  (e.g.,  housing)  shown  in  Alternative  3  (14  story  Office 
Building)  and  Alternative  4  (9  story  Office  Building).  The  different  building 
heights  and  the  shadows  they  cast  cause  the  major  changes  between  the  two 
alternatives.  Alternative  4  appears  to  be  the  most  compatible  with  its 
surroundings,  both  aesthetically  and  in  terms  of  shadow  impacts.  The  FEIR 
should  delineate  shadow  impacts  on  the  bicycle/pedestrian  path  and  greenspace, 
assuming  the  location  of  these  items  has  been  determined  by  the  completion  of 
the  FEIR. 

Thank  you  for  this  opportunity  to  comment. 


^ft.  Ilyaslehaai, 
Commissioner 


MIB/DQ 

cc:  A.  Morris 


MetroParks 


MetroParkways 


MetroPolice  PureWatef 

Response  to  Comments    IV-3 


IV-4  Response  to  Comments 


1.0  Metropolitan  District  Commission 


Comments  From:     M.  Ilyas  Bhatti 
Dated:  May  12. 1989 


1.1  Clearly  delineate  final  location  of  bicycle/pedestrian 
path  and  green  space. 

The  Southwest  Corridor  Park  currently  allows  bicyclists  to 
travel  its  entire  length  alongside  pedestrians.  This  is  made  possible 
through  a  combined,  paved  bikeway /sidewalk  that  is  an  integral  part 
of  the  landscape  features  of  the  park  itself.  Certain  locations  are  clearly 
marked  with  information  kiosks  that  identify  the  designated  bicycle 
route  up  and  down  the  Corridor.  Although  the  bikeway /sidewalk 
varies  in  width  along  the  length  of  the  Corridor,  it  opens  up  to  an 
expansive,  thirty-foot  wide  paved  area  at  the  Columbus  Avenue/ 
Melnea  Cass  Boulevard  intersection  and  passes  through  the  project  site 
up  to  the  Ruggles  Station  entry.  The  Master  Plan  Design  proposes  to 
maintain  the  continuity  of  this  thirty-foot  wide  area  and  enhance  it 
with  appropriate  landscape  features.  In  order  to  minimize  potential 
conflicts  between  pedestrians  and  cyclists,  the  paved  area  may  be 
designated  for  pedestrian  use  on  the  portion  closest  to  the  garage 
building,  while  the  portion  next  to  the  street  would  be  for  cyclists.  Only 
one  curb  cut  is  proposed  for  vehicular  access  through  the  project  site 
and  appropriate  signage  will  be  installed  to  slow  automobile  traffic 
crossing  the  bikeway  at  that  point.  Figure  II A-28  shows  the  routing 
of  the  bicycle  path. 

Figure  II  E-3  shows  the  open  space  elements  for  the  Master  Plan 
Design.  Please  refer  to  Chapter  II,  Section  E,  Open  Space  for  a  full 
discussion  of  the  open  space  design. 

1.2  Delineate  shadow  impacts  on  bicycle/ pedestrian  path 
and  greenspace. 

The  proposed  Master  Plan  massing  will  introduce  a  net  increase 
in  shadows  as  is  inevitable  when  new  buildings  are  placed  in  the 
middle  of  a  previously  open  area.  For  the  key  location,  Ruggles  Street 
Station,  new  shadows  will  occur  primarily  in  the  morning  at  the  South 
entrance  and  bus  platforms.  Shadow  impact  on  the  Southwest  Corri- 
dor Park  is  minimal  and  limited  to  a  very  small  portion  at  its  eastern 
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end.  The  Ruggles  Street  Station  Park  is  in  almost  full  sunlight  midday 
and  in  the  afternoon  during  the  spring  and  summer  when  it  is  likely  to 
have  the  greatest  use.  Afternoon  shadows  occur  primarily  in  the 
winter  and  are  noticeably  reduced  during  the  spring  and  fall.  It  should 
be  noted  that,  by  providing  a  space  between  the  pairs  of  proposed 
buildings,  a  corridor  of  sunlight  is  maintained  during  those  times  of  the 
day  and  year  when  building  shadows  do  not  overlap.  The  Ruggles 
Center  Plaza  will  be  in  partial  shadow  in  the  early  morning  throughout 
the  year,  with  the  least  amount  of  morning  shadow  falling  during  the 
winter.  The  plaza  will  be  in  full  sun  by  late  morning  in  winter  and  in 
spring,  and  by  noon  in  summer  and  fall,  when  lunchtime  use  of  the 
space  is  expected  to  be  most  frequent.  By  mid-afternoon,  the  Plaza  will 
be  in  shadow  throughout  the  year,  but  will  receive  some  later  afternoon 
sun,  especially  during  the  summer. 
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MASSACHUSETTS  WATER  RESOURCES  AUTHORITY 
Charlestown  Navy  Yard 
100  First  Avenue 
Boston,  Massachusetts  02129 


May    16,     1989 

Boafd oi Directore         John   P.    DeVillars,    Secretary         \ 

jotwP  OeVHiars,  ChajrmarExecutive  Office   of   Environmental. 

Paul  N,  Anderson 

John  J  Carroll 

RoBerl  J^  Cioiek 

Lorraine  M  Downey 

Anifiony  V  Fletcher 

Charles  Lyons 

Samuel  G  MygaS 

Margaret  A  Riley 

Wafter  J.  Ryan,  Jr 

Jonatttan  Z  Souweine 


100  Cambridge  Street 
Boston,  MA   02202 

Attn:   MEPA  Unit 


Tetephone: 
17)242-6000 


Executive  Director 
Paul  F  Levy 


Re:   EOEA  No.  6133  -  Parcel  18  DEIR,  Boston 
Dear  Secretary  DeVillars: 


2.1 


Concerning  the 
Report  (FEIR) , 


above-referenced   Final  Environmental  Impact 
we  submit  the  following  conunents: 


The  proposed  project  will  be  increasing  wastewater  flow  to  the 
Boston  and  MWRA  Sewer  Systems  by  76,750  to  105,000  gpd, 
depending  on  the  development  option.  Considering  the  problems 
involving  CSO's  and  the  limited  capacity  of  the  collection  and 
treatment  systems,  we  consider  this  additional  flow 
significant  enough  to  warrant  compensation  through 
infiltration/inflow  reduction.  In  the  Final  Environmental 
Impact  Report,  the  proponent  should  identify  mitigation 
measures  to  satisfy  the  2:1  I/I  reduction  required  by  DEQE. 


The  proponent  should  be  aware  that  the  building  will  be 
2.2   constructed  over  the  MV7RA  Boston  Main  Drainage  Tunnel . 
Coordination  with  the  MWRA  is  necessary. 

We  appreciate  the  opportunity  to  comment.  Should  you  have  any 
questions,  please  do  not  hesitate  to  call  me  at  (617)  241- 
6238. 


Ver 


truly  yours. 


:ina  Belezos,  Project  Engineer 
Tech  Support  Unit 
Wastewater  Engineering 

KB:bf/T31-157 
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IV-S  Response  to  Comments 


2.0  Massachusetts  Water  Resources 
Authority 

Comments  From:     Katrina  Belezos,  Project  Engineer 
Dated:  May  16, 1989 


2.1  To  accommodate  increase  in  wastewater  flow,  identify 
mitigation  measures  to  satisfy  the  2:1  infiltration /inflow 
reduction  required  by  DEP. 

The  MWRA  is  presently  preparing  a  study  of  the  combined 
sewer  overflow  (CSO)  system  that  will  make  recommendations  on 
methods  for  eliminating  or  minimizing  the  impact  of  CSO's  on  the 
water  quality  of  receiving  waters.  A  draft  version  of  this  report  is  due 
to  be  made  available  in  January,  1990  with  the  final  report  filed  in  mid- 
1990.  Until  such  time  as  the  recommendations  of  that  report  are 
known,  both  the  MWRA  and  BWSC  have  agreed  that  the  best  available 
method  of  reducing  the  CSO  impact  on  receiving  waters  is  to  minimize 
the  volume  of  sanitary  flow  exposed  to  overflow  conditions  by  separa- 
tion of  dry  and  wet  weather  flows  and  by  the  use  of  water  conservation 
measures  to  reduce  the  volume  of  sanitary  flows  generated. 

The  sewer  system  servicing  the  proposed  site  area  was  recon- 
structed, to  a  large  extent,  during  the  Southwest  Corridor  Project 
construction.  The  systems  to  which  the  project  flows  will  be  dis- 
charged have  been  separated.  Ruggles  Center  will  moderate  sewer 
flows  by  implementing  and  using  water  conserving  facilities  and 
practices  required  by  the  Massachusetts  Plumbing  Code  and  other 
design  elements. 

The  developer  will  be  preparing  a  water  and  sewer  site  plan 
during  the  design  phase  which  will  detail  the  project  service  connec- 
tions, projected  flows  at  each  location  and  other  pertinent  design 
information.  These  plans  will  be  submitted  to  both  the  MWRA  and 
BWSC  for  approval  prior  to  the  issuance  of  service  connection  permits 
by  DEP. 

2.2  Coordinate  any  construction  over  drainage  tunnels  with 
the  MWRA. 

The  southwest  corner  of  the  site  (at  the  comer  of  Ruggles  and 
Tremont  Streets)  is  traversed  by  a  50  foot  wide  easement.    This 
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easement  contains  the  10  foot  wide  Boston  Main  Drainage  Tunnel, 
currently  under  the  jurisdiction  of  the  MWRA.  The  tunnel,  which  is 
approximately  300  feet  underground,  carries  effluent  from  the  Ward 
Street  Headworks  to  the  Deer  Island  Treatment  Plant.  The  proposed 
building  has  been  designed  to  cover  this  easement  at  ground  level.  The 
developer  will  coordinate  closely  with  the  MWRA  on  this  and  all 
building  and  design  which  involves  water  mains  and  drainage  tunnels. 


IV-10  Response  to  Comments 


Boston  Wat«r  and 
Sewer  Commission 


I  51969 


425  Summer  Street 

Boston,  MA  02210-1  700 

617-330-9400 

Fax  617-330-5167  j^^y    12,     1989 


Secretary  John  P.  DeVillars 

Executive  Office  of  Environmental  Affairs 

20th  Floor 

100  Cambridge  Street 

Boston,  Massachusetts  02202 

Attention:   MEPA  Unit 

Re:   Parcel  18,  EOEA  #6133 

Dear  Secretary  DeVillars: 

The  Commission  has  reviewed  the  Draft  Environmental  Impact 
Report  (DEIR)  submitted  for  the  proposed  Parcel  18  Development. 
We  have  a  number  of  concerns  regarding  the  project,  which  we  feel 
should  be  addressed  in  the  Final  Environmental  Impact  Report 
(FEIR) .   A  list  of  our  concerns  is  given  below. 

1.    Several  water  and  sewer  lines  are  shown  incorrect- 
3.1   ly  in  the  DEIR.   The  project  proponent  should  obtain 

up-to-date  system  plans  from  the  Commission's  Engineering  ■ 
Services  Division,  and  revise  the  FEIR  accordingly.  All 
street  names,  water  main,  sewer  and  storm  drain  sizes 
3-2   should  be  clearly  shown  on  figures  provided  in  the 
FEIR. 

3  3   2.    No  buildings  are  to  be  constructed  over  water  mains. 
If  construction  over  sewers  or  storm  drains  is  planned, 
the  proponent  must  obtain  a  license  agreement  from  the 
Commission,  to  build  over  the  facilities.   In  the  FEIR 
the  proponent  should  indicate  how  access  for  repair 
and  maintenance  of  these  facilities  will  be  provided. 

_    3.    In  estimating  the  water  demands  and  sewer  flows, 
'^■^     the  proponent  refers  to  "BWSC  typical  sewage  discharge 

standards".   The  Commission  does  not  have  such  standards, 
although  the  sewer  flow  estimations  provided  by  the 
DEQE  in  its  Title  V  regulations  are  referred  to  in  our 
Site  Plan  Requirements.   The  proponent  should  note  that 
Title  V  does  not  give  sewage  discharge  estimations  for 
retail,  cultural,  or  day-care  space. 

35  4 .    The  calculations  for  water  demand  should  include  a 
separate  figure  for  air  conditioning  make-up  water. 
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5.    If  potable  water  is  to  be  used  for  irrigation  of 
landscaped  areas  then  this  number  should  also  be  cal- 
culatedc   Serious  consideration  should  be  given  to 
creating  a  landscape  or  installing  an  irrigation  system 
that  requires  minimal  use  of  water. 

3.6   6.    Installation  of  24-hour  sewer  retention  system  as  de- 
cribed  on  page  136,  is  not  recommended  by  the  Commission. 

„y       7.    The  proposed  project  involves  dewatering  and  instal- 
'^'        lation  of  driven  piles  to  support  the  foundation.   The 

proponent  should  be  aware  that  discharge  of  groundwater  to 
the  sewer  or  storm  drain  system  on  a  permanent  basis  is 
prohibited.   Discharge  of  groundwater  to  storm  drains  may  be 
permitted  on  a  temporary  basis,  provided  that  the  proponent 
obtains  a  permit  from  Engineering  Services. 

3  3   8»    The  Commission  recommends  that  wells  installed  for  the 
purpose  of  observing  groundwater  levels  be  installed  on  a 
permanent  basis.   The  location  of  the  observation  wells  should^ 
be  indicated  on  any  plans  submitted  to  the  Commission  in  the 
future. 

We  thank  you  for  this  opportunity  to  comment  on  this  project. 
If  there  are  questions  regarding  the  above  comments,  please  contacf 
me. 


y 

I    John  P.  Sullivan,  Jr.,  P.E 
Chief  Engineer 


JPS/LB/AK/gf 

cc:   Stephen  Coyle  -  BRA 

Att:  Richard  Mertens  -  BRA 
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3.0    Boston  Water  and  Sewer  Commission 

Comments  From:     John  P.  Sullivan,  Jr.,  P.E. 
Dated:  May  12, 1989 

3.1  Include  up-to-date  water  and  sewer  system  lines. 

Please  refer  to  Figure  11 B-2  and  Figure  11 B-3  for  up-to-date  maps 
of  the  water  service  system  and  the  sewerage  system.  The  information 
in  these  figures  was  taken  from  BWSC  maps  of  the  area. 

3.2  Show  clearly  all  street  names,  water  main,  sewer  and 
storm  drain  sizes  figures. 

Please  refer  to  Figure  II  B-2  and  Figure  11  B-3  for  this  information. 

3.3  No  buildings  are  to  be  constructed  over  water  mains. 
Where  construction  over  sewers  or  storm  drains  is 
planned,  indicate  access  for  repair  and  maintenance  and 
identify  license  agreements  to  be  obtained  from  BWSC. 

Where  construction  over,  or  adjacent  to,  sewers,  drains  or  mains 
is  planned,  relocation  of,  or  access  to,  these  lines  for  repair  and 
maintenance  will  be  provided  by  the  developer  in  accordance  with  the 
requirements  of  and  subject  to  the  approval  of  BWSC. 

3.4  Clarify  sewage  estimates. 

The  estimates  for  water  and  sewer  demand  in  the  FEIR  were 
prepared  by  the  project  engineers  who  are  designing  these  systems  for 
Ruggles  Center  and  are  based  on  a  more  complete  understanding  of 
actual  project  requirements  than  was  known  at  the  time  when  the  DEIR 
was  prepared.  The  sewer  discharge  standards  applied  are  consistent 
with  the  Commonwealth  of  Massachusetts,  Title  V  standards  and  with 
professional  practices  for  projecting  water  uses  and  sewage  needs. 

Please  refer  to  Chapter  II,  Section  B  for  a  full  discussion  of 
methodology  and  projected  water  and  sewer  demand. 

3.5  Include  air  conditioning  make-up  water  and  water  for 
irrigation  of  landscaping  in  calculations  for  water  de- 
mand. 
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See  Table  11 B-1  for  separate  estimates  of  air  conditioning  make- 
up water.  No  irrigation  system  is  currently  planned  for  Ruggles 
Center.  Landscaped  areas  will  depend  on  available  rainfall  for  irriga- 
tion. 

3.6  24-hour  sewer  retention  system  is  not  recommended. 
A  24-hour  sewer  retention  system  will  not  be  used. 

3.7  Obtain  BSWC  permit  for  temporary  discharge  of  ground- 
water to  sewer  or  storm  drain  system  in  connection  with 
installation  of  driven  piles. 

It  should  be  noted  that  three  of  the  buildings  at  Ruggles  Center 
involve  at  grade  construction  and  do  not  require  deep  excavation.  For 
Buildings  3  and  4  where  an  underground  parking  garage  is  planned, 
the  project  proponent  will  obtain  a  BSWC  permit  for  temporary  dis- 
charge of  groundwater  to  sewer  or  storm  drain  system.  Groundwater 
withdrawn  from  the  site  during  construction  will  be  pumped  to  a 
siltation  settling  tank/basin  to  remove  fine  material,  prior  to  discharge 
into  the  existing  storm  drain  system. 

3.8  Install  wells  for  observing  groundwater  levels  on  a  per- 
manent basis  and  indicate  on  any  plans  submitted  to 
BWSC. 

Permanent  observations  wells  will  be  installed  around  the 
perimeter  of  permanent,  below  groundwater  level  structures,  such  as 
the  deep  parking  garages  proposed  for  Buildings  3  and  4.  A  monitor- 
ing program  will  be  instituted  to  measure  ground  water  levels  through- 
out the  life  of  the  structure  if  portions  of  the  structure  basement  are 
below  groundwater  level.  The  project  proponent  will  provide  BWSC 
with  the  necessary  information  about  permanent  observation  wells. 
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I'ROXBURY  1234  Columbus  Ave  M   E  P  / 

COMMUNITY  RoxburyCrossms 

COLLEGE  MA  02120-3400  (617)427-0060 

May   1,    1989 


John  P.  DeVillars, 

Secretary 
Executive  Office  of  Environmental  Affairs 
100  Cambridge  Street, 
Boston,  I4A  02202 


Att:   MEPA  Unit 


Dear  Mr.  DeVillars: 


RE:   EOEA  #6133  -  Parcel  18  Development 


Roxbury  Community  College  wishes  to  offer  the  following  comments 
on  the  Referenced  DEIS: 

Traffic  Impacts.  Although  improvements  in  facilitating 
anticipated  traffic  increases  are  planned  at  the  principal 
intersections  feeding  the  Parcel  18  site,  the  improvements  going 
southwesterly  from  the  Parcel  18  site  stop  at  Roxbury  Crossing, 
the  intersection  of  Tremont/Columbus/New  Dudley. 

Roxbury  Community  College  fronts  on  Columbus  Avenue,  just 
southwesterly  of  the  Tremont/Columbus/New  Dudley  intersection. 
The  four  buildings  of  the  College  are  in  the  block  between  New 
Dudley  Street  and  Cedar  Street.  The  College  parking  lot,  300  car 
capacity,  lays  between  Cedar  St.  and  New  Heath  Street  on  Columbus 
Avenue  and  is  accessed  from  Cedar  Street.  The  Columbus  Avenue- 
Cedar  Street  intersection  has  signals,  sequenced  only  for  through 
traffic. 

4.1  This  particular  intersection  is  the  scene  of  frequent  accidents. 
Vehicles  outbound  from  Boston  making  a  left  turn  from  Columbus 
Avenue  onto  Cedar  Street  do  so  at  considerable  risk.  Vehicles 
heading  northeasterly  on  Columbus  Avenue  are  also  at  risk  in 
attempting  to  turn  right  onto  Cedar  Street.  The  perilousness  of 
this  particular  intersection  has  been  apparent  to  the  College  all 
through  the  construction  of  the  campus  and  during  our  occupancy. 

The  College  has  written  several  letters,  dating  from  1986,  to  the 
Poscon  Traffi'.'  Department  calling  attention  to  the  hazards  that 
■■:-xi'it.  Just  within  the  past  wee:<  the  Traffic  De^jar tiien t  na^ 
reatriped  the  breakdowri  ''.anes  on  Colu^nbus  Avenue,  both  inbou.vJ 
and  outbound,  creating  a  jight  turn  lanes  which  shcul-^  '^^'r- 
lin-.ir-d  i.TpLOvenent .   There  is  no  relief  for  left  turning  vo.i--io3. 
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The  traffic  projections  through  1993  of  the  DEIR  depict  increases 
of  from  13%  to  18%  for  the  No  Build  and  the  19  Story  Office 
Buildings  alternatives.  With  increases  of  this  magnitude  the 
present  traffic  problens  at  the  intersection  of  Columbus  Avenue 
and  Cedar  Street  will  intensify  to  an  alarming  degree. 

Despite  the  College's  concerns  and  anxiety  regarding  the  perceived 
traffic  problems  directly  affecting  the  College,  we  enthusiastically 
support   the   development   of   Parcel   18   as  a  najor  step  in  the 
revitalization  of  Roxbury. 

Sincerely, 


ly^^/c^u^^    (^  ■  0  .    /X<f>'-^!a-^^'>j_ 


William  B.  D.  Thompson 
Acting  President 


cc:   Boston  Redevelopment  Authority 

Boston  Transportation  Department 
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4.0  Roxbury  Community  College 


Comments  From:     William  B.  D.  Thompson,  Acting  President 
Dated:  May  1,1989 


4.1  Concerns  are  expressed  over  traffic  operational  effects  at 
theColumbus  Avenue/Cedar  Street  intersection,  through 
which  Roxbury  Community  College  traffic  must  gain 
access. 

The  project  proponent  shares  concern  over  the  lack  of  safety 
controls  and  barriers  (specifically,  left  turn  storage  lanes)  at  minor 
intersections  along  the  Southwest  Corridor  roadways  of  Tremont 
Street  and  Columbus  Avenue.  Vehicle  trips  associated  with  the  Ruggles 
Center  development  comprise  less  than  3%  of  total  peak  hour  traffic 
volumes  along  Columbus  Avenue  south  of  New  Dudley  Street.  In  this 
respect,  vehicle  trips  related  to  Ruggles  Center  are  not  expected  to 
impact  traffic  and  safety  operations  at  the  intersection  of  Columbus 
Avenue  and  Cedar  Street. 

The  project  proponent  will,  however,  identify  the  condition  and 
suggest  possible  solutions  to  the  problem  to  the  appropriate  City  and  / 
or  State  agencies. 


Response  to  Comments    IV-1 7 


I V-1 8  Response  to  Comments 


5.1 
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ME  PA 


10  Gore  Street 
Boston,  MA  02120 

24  May  1989 

Secretary  John  P.  DeVillars 

Executive  Office  of  Environmental  Affairs 

Attention:   MEPA  Unit 

100  Cambridge  Street 

Boston,  MA  02202 

Dear  Secretary  DeVillars, 

Today,  I  came  across  a  copy  of  the  Draft  EIR  for  the  Ta^-&1.J,8 
Development,  EOEA  t   6133.  For  a  number  of  years,  I  have  ridden  tllB— Scuith- 
vest  Corridor  Park  Bike  Path  as  a  regular  user.  I  reviewed  the  DEIR  for 
the  project's  impacts  on  the  bike  path  and  its  many  users.  The  report 
contains  almost  no  analysis  of  the  project's  impact  on  the  Southwest 
Corridor  Park.  The  report  also  fails  to  consider  bicycle  commuting  as  an 
option  under  transportation. 

The  FEIR  should  discuss  the  impacts  of  the  development  on  the  bike  and 
pedestrian  paths  within  the  park.  Merely  stating  the  right  of  way  will 
continue  to  exist  is  not  enough.  How  will  the  project  interface  with  the 
park?   The  DEIR  fails  to  discuss  the  interaction  of  bicycle  traffic  with 
pedestrian  traffic  on  the  pedestrian  and  bike  paths.  It  appears  to  me 
that  the  bicycle  path  will  become  part  of  the  pedestrian  area  around  the 
buildings.  This  could  result  in  conflicts  between  pedestrians  and 
bicyclists,  especially  during  peak  commuting  times. 

The  report  does  not  discuss  the  impact  automobiles  may  have  on  the  bike 
and  pedestrian  paths.  Must  automobiles  cross  the  paths  to  enter  garages? 
What  impact  will  traffic  have  on  bicyclists  and  pedestrians  as  the  paths 
cross  Prentiss  Street? 

The  DEIR  did  not  discuss  the  construction  impacts  on  the  Southwest 
Corridor  Park  and  its  users.  What  are  the  impacts?  Will  this  part  of  the 
park  be  closed  during  construction? 

The  final  architectural  design  of  the  buildings  will  determine  the  true 
impact  of  the  project  on  the  Southwest  Corridor  Park.  What  will  we  see  as 
we  bicycle,  walk,  cross-country  ski  along  the  path?  I  hope  that  the  BRA 
will  allow  citizens  to  participate  in  the  design  review  of  the  project  if 
it  is  built. 


Due  to  the  timing  in  submission  of  these  comments,  I've  limited  them  to 
the  bicycle  path. 

Thank  you  very  much. 

Sincerely , 

Mary  .Win  lief  son  ' 
!  f 
J 
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5.0  Mary  Ann  Nelson 

Dated:  May  24,  1989 


5.1  DEIR  fails  to  identify  bicycling  as  an  access  option  under 
transportation  modes. 

Because  detailed  trip  generation  rates  for  bicycles  have  not  been 
developed  by  ITE  or  others,  bicycles  are  assumed  to  account  for  about 
10  percent  of  the  "walk/other"  mode  in  the  peak  hours  and  3  percent 
oftotal  daily  "walk /other"  trips.  (See  Table  II A-26.)  It  is  assumed  that 
bicycle  travel  will  be  more  commuter-oriented  and  thus  more  highly 
concentrated  during  the  peak  hours  than  overall  walk  trips. 

Based  on  this  assumption,  there  will  be  about  80  bicycle  trips  per 
day.  Approximately  20  bicyclists  will  enter  the  site  in  the  morning  and 
20  will  leave  the  site  in  the  evening.  The  remainder  will  cross  the  site 
throughout  the  day. 

5.2  Interface  of  project  with  Southwest  Corridor  Park. 

Ruggles  Center  is  an  integral  part  of  the  Southwest  Corridor 
development  program.  The  project  therefore  integrates  its  own  access 
needs  with  those  of  Ruggles  Station  and  the  Southwest  Corridor.  The 
architect  for  the  development  was  the  station  designer,  and  is  well 
aware  of  these  issues. 

The  pedestrian  path  and  bikeway  will  be  kept  continuous 
through  the  site,  although  the  sharing  of  the  way  by  both  pedestrians 
and  bikes  has  to  be  accepted  in  a  limited  space  area.  This  is  not 
uncommon  at  an  urban  activity  center  like  the  proposed  development 
with  the  adjacent  station.  Routings  will  be  retained  during  construc- 
tion, but  some  detouring  will  likely  be  necessary  during  certain  phases 
of  the  work. 

5.3  Identify  site  area  conflicts  between  pedestrians  &  bi- 
cycles. 

The  main  point  of  conflict  between  pedestrians  and  bicycles 
occurs  at  the  existing  Ruggles  Station  entrance  on  Columbus  Avenue 
Extension,  adjacent  to  the  dropoff/pickup  area.  At  this  location, 
pedestrians  entering/exiting  the  station  share  space  with  bicyclists. 
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The  bicycle  path,  which  is  separate  from  the  pedestrian  path  south  of 
the  station  entrance,  merges  with  the  sidewalk  at  this  location.  Some 
bicyclistsmay  go  into  the  street  area  to  avoid  pedestrians  but  might 
then  compete  with  cars  that  are  dropping  off  or  picking  up  passengers. 

Overall  pedestrian  use  of  this  area  is  low,  with  most  using  the 
Ruggles  Station  and  others  transferring  from  feeder  buses  operating 
internally  to  station.  A  Howard /Stein-Hudson  survey  at  the  station 
entrance/exit  found  that  186  people  cross  this  sidewalk  during  the 
morning  peak  hour  and  206  people  cross  during  the  evening  peak  hour. 
These  people  share  space  with  34  bicyclists  in  the  morning  peak  period 
and  41  bicyclists  during  the  evening  peak  period. 

When  Ruggles  Center  is  built,  pedestrian  activity  at  the  station 
entrance/exit  is  expected  to  increase  from  186  to  approximately  300 
pedestrians  during  the  morning  peak  hour  period.  An  increase  in 
bicycle  use  of  the  path  adjacent  to  the  site  from  34  bicyclists  to  50 
bicyclists  during  the  morning  peak  hour  is  expected  to  increase  con- 
flicts at  this  location.  The  number  of  bicycles  is  projected  to  increase 
from  approximately  one  bicycle  passing  every  two  minutes  to  almost 
one  bicycle  passing  this  location  per  minute. 

To  minimize  potential  problems,  the  project  proponent  pro- 
poses to  continue  the  separation  of  the  pedestrian  and  bicycle  path 
designation  through  the  Ruggles  Center  site.  Pedestrians  will  be 
directed  to  use  the  inner  half  of  the  sidewalk  and  bicyclists  the  outer 
half  Bicyclists  will  be  advised  to  reduce  their  speed  as  they  cross  the 
Ruggles  Center  site  and  be  advised  of  heavier  pedestrian  activity  at  the 
Ruggles  Station  entrance/exit.  (Refer  to  Figure  II A-28  for  an  illustra- 
tion of  the  proposed  bicycle  path.) 

5.4       Automobile  access  conflicts  with  bicycles  and  pedestri- 
ans. 

As  stated  in  response  to  comment  5.3,  automobiles  and  bicy- 
clists both  use  the  roadway  when  bicyclists  leave  the  bicycle  path  to 
avoid  pedestrian  activity  associated  with  the  station  entrance/exit. 
These  potential  conflicts  are  low  due  to  the  low  volumes  of  existing 
vehicular  and  bicycle  activity.  Future  pedestrian,  bicycle  and  vehicular 
activity  at  this  location,  however,  will  require  appropriate  signage  and 
pavement  markings  to  direct  pedestrian,  bicycle  and  vehicular  move- 
ments along  the  desired  alignments  and  designated  pathways  for  each 
individual  use. 
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Another  location  where  automobiles  share  roadway  with  bi- 
cycles and  pedestrians  occurs  at  the  parking  garage  entrance/exit  on 
Columbus  Avenue  Extension.  Under  the  Master  Plan  Design,  the 
pedestrian  and  bicycle  paths  will  cross  the  entrance/exit  to  the  parking 
garage  approximately  200  feet  north  of  the  station  entrance.  Signage 
will  be  installed  to  increase  safety  for  pedestrians,  bicyclists  and 
vehicles  at  this  location.  In  addition,  vehicles  will  be  required  to  stop 
before  crossing  the  pedestrian  and  bicycle  paths  while  entering  and 
exiting  the  garage. 

5.5  Describe  any  vehicle/bicycle/pedestrian  conflicts  at 
Prentiss  Street. 

The  impacts  of  vehicular  conflicts  with  pedestrians  and  bicycles 
at  Prentiss  Street  have  not  been  identified  as  part  of  this  study.  Visual 
observations  at  this  location,  however,  indicate  that  conflicts  are  most 
likely  to  occur  where  the  Southwest  Corridor  Pedestrian /Bicycle  path 
crosses  Prentiss  Street.  Since  traffic  generated  by  Ruggles  Center  is  not 
expected  to  use  Prentiss  Street,  there  will  be  no  increase  in  vehicular 
conflicts  with  pedestrian  or  bicycle  activities  attributable  to  the  project. 

5.6  Identify  any  construction  impacts  on  the  Southwest 
Corridor  Park  and  its  users,  such  as  partial  closing  dur- 
ing construction. 

Ruggles  Center  is  a  phased  development.  The  project  propo- 
nent does  not  anticipate  that  any  portion  of  the  Southwest  Corridor 
Park,  outside  the  Ruggles  Center  site,  will  be  significantly  impacted  or 
closed  during  construction.  Bicycle  and  pedestrian  paths  on  the  site 
may  require  temporary  relocation  for  short  periods  of  time  to  assure 
the  safety  of  park  users.  The  project  proponent  will  see  that  continuity 
of  the  Southwest  Corridor  Park  is  maintained  in  a  safe  manner  during 
all  phases  of  construction. 

5.7  Identify  visual  impacts  on  users  of  paths.  Identify  oppor- 
tunities for  citizen  participation  in  design  review  of  the 
project. 

The  project  proponent  believes  that  Ruggles  Center  will  pro- 
vide a  new  center  of  urban  activity  at  this  location.  Project  architects 
have  worked  hard  to  achieve  a  visual  impact  for  Ruggles  Center  that  is 
both  exciting  and  well  integrated  with  the  surrounding  area. 

Chapter  II,  Section  C  provides  a  full  visual  analysis  of  Ruggles 
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Center.  View  corridors,  views  from  distant  points  and  perception  from 
the  person-on-the-street  point  of  view  were  of  considerable  impor- 
tance in  determining  the  site  layout,  massing  concept  and  architectural 
character  for  the  Master  Plan  Design.  Both  the  north  and  south 
Tremont  Street  approaches  were  regarded  as  primary  vantage  points 
for  pedestrians  and  motorists.  Buildings  were  situated  next  to  the 
property  line  to  address  the  street  in  a  "traditional  Boston"  manner  and 
define  a  street  wall  where  currently  none  exists.  From  the  Melnea  Cass 
Boulevard  approach,  the  overall  scale  and  character  of  the  proposed 
project  is  revealed  from  an  angular  view-point  which  allows  for 
identification  of  each  individual  building  element.  The  Melnea  Cass 
Boulevard /Tremont  Street  intersection  was  considered  for  its  high 
visibility  and  is  accentuated  with  an  octagonal  massing  element  at  the 
comer  of  the  first  building.  Even  though  Columbus  Avenue  terminates 
at  the  project  site,  the  long  view  is  interrupted  by  a  bend  in  the  street  six 
blocks  to  the  north.  However,  provision  for  a  fitting  visual  terminus  is 
realized  in  the  12-story  curved,  rear  corner  of  the  hotel  building.  This 
comer  also  "marks'  the  site  from  vantage  points  west  of  the  site.  Since 
the  entry  portal  to  Ruggles  Station  has  become  a  visual  landmark  in  the 
area,  it  was  considered  too  prominent  to  be  obscured  by  new  buildings. 
The  creation  of  the  linear  plaza  opening  onto  Tremont  Street  allows  for 
direct  visual  access  to  the  station  entry  to  be  maintained. 

Many  groups,  notably  the  Parcel  18+  Development  Task  Force, 
have  been  involved  with  review  of  the  design  and  will  continue  their 
involvement.  The  project  proponent  has  contributed  $36,000  to  the 
Parcel  18+  Task  Force  and  Chinatown  Neighborhood  Council  to  facili- 
tate greater  participation  over  the  next  two  years  in  project  planning 
and  review.  An  additional  $64,000  will  be  contributed,  totalling 
$100,000  over  a  two  year  period. 
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6.1 


22nd   May   1989 


Mr,  John  P.  Devillars 

Secretary 

Executive  Office  of  Environmental  Affairs 

100  Cambridge  Street 

Boston,  MA   02202 

ATTN:   MEPA  Unit 

RE:   Bnvironaential  Xopact  Report 

Parcel  18  Development/EOEA  No.  6133 

Dear  Sir: 

I  have  reviewed  the  draft  Environmental  Impact  Report  for  the 
Parcel  18  Development  (EOEA  No  6133)  located  in  the  Roxbury 
neighborhood  of  the  City  of  Boston.  I  was  quite  impressed  with 
the  thoroughness  of  the  report. 

The  major  comments  that  I  feel  compelled  to  make  relates  to  the 
traffic  enigma.  The  problem  is  particularly  criticle  at  Tremont 
and  Ruggles  streets.  The  mass  of  traffic  and  the  volume  of 
pedestrians  make  it  necessary  to  separate  the  pedestrian  traffic 
from  the  vehicular  traffic.  I  would  suggest  some  sort  of 
overhead  walkway  for  the  pedestrians. 


I  further  believe  that  given  the  volume  of  traffic  on  Tremont 
6.2   street  and  Columbus  avenue,  it  is  necessary  to  develop  another 
major   artery   system   that   accesses   downtown   to   relieve   the 
pressure  on  the  above  mentioned  roadway. 
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Mr.  John  P.  Devillars 

Enviroiuiental  Impact  Report/Parcel  18 

22nd  May  1989  _ 

Page  Two      " 


I  would  like  to  suggest  the  development  of  Blue  Hill  avenue  from 
the  Milton  line  into  the  Melnea  Cass  boulevard  as  a 
possibility.  I  believe  the  development  of  this  arterial  system 
would  dramatically  relieve  the  pressure,  as  well  as  open  up  the 
area  along  Blue  Hill  avenue  to  major  development. 

I  hope  that  my  suggestions  are  helpful  to  you« 

Sincerely 
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6.0  Paul  Parks  and  Associates,  lnc„ 

Comments  From:     Paul  Parks,  RPE 
Dated:  May  22,  1989 


6.1  Proposes  overhead  walkway  to  separate  vehicles  and 
pedestrians. 

Pedestrian  demand  across  Tremont  Street  adjacent  to  the  Ruggles 
Center  site  is  moderate  at  the  present  time  (less  than  200  persons  during 
the  peak  hour).  Current  pedestrian  and  bicycle  activity  crossing 
Ruggles  Street  is  light  and  occurs  primarily  at  the  Southwest  Corridor 
pedestrian/bicycle  path.  The  existing  actuated  crosswalk  signals  at  the 
Tremont  Street  intersection  with  Ruggles  and  Whittier  Streets  and  at 
Tremont  Street  and  Ruggles  Street  South  are  adequate  to  handle 
current  pedestrian  demand  across  Tremont  Street 

The  pedestrian  actuated  signal  at  the  intersection  of  Ruggles 
Street  and  the  Busway  exit  sufficiently  accommodates  pedestrian/ 
bicycle  activity  along  the  Southwest  Corridor  park  at  this  point.  In 
terms  of  traffic  operations,  future  pedestrian  and  bicycle  increased 
demand  can  also  be  adequately  served  by  these  pedestrian  actuated 
signal  controls. 

Experience  has  shown  that  pedestrian  overhead  (and  under- 
ground) structures  are  not  well  utilized  unless  at  least  one  end  of  the 
walkway  meets  a  strong  destination  point  at  the  same  level.  In 
addition.  Parcel  18+  Task  Force  meetings  were  held  where  strong 
sentiment  was  expressed  that  the  use  of  pedestrian  grade  separation 
(such  as  overpasses  or  underpasses)  was  not  desirable.  For  these 
reasons,  pedestrian  grade  separation  along  Tremont  Street  and  Ruggles 
Street  adjacent  to  Ruggles  Center  has  not  been  pursued. 

6.2  Proposes  improvement  to  traffic  artery  in  the  Blue  Hill 
Avenue  corridor  to  relieve  traffic  volumes  on  Columbus 
Avenue  and  Tremont  Street. 

The  comment  suggests  improvements  in  other  arterial  roadway 
corridors  (e.g.  Blue  Hill  Avenue)  to  relieve  traffic  congestion  along  the 
Southwest  Corridor  facilities  (Columbus  Avenue  and  Tremont  Street). 
The  programming  of  improvements  to  different  major  arteries  around 
the  City  in  order  to  gain  the  most  equitable  distribution  of  traffic  is  a 
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public  policy  matter  beyond  the  scope  of  this  FEIR.  The  scale  of  trip 
making  generated  by  Ruggles  Center  is  not  large  enough  to  justify 
consideration  of  improvements  in  other  traffic  corridors  other  than 
those  significantly  affected  by  project  traffic  (Tremont  Street). 
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EOTC  DEIR  Comments  on  Parcel  18 

Boston,  MA 

EOEA  #  6133 


The  Executive  Office  of  Transportation  and  Construction  has 
reviewed  the  DEIR  for  the  proposed  Parcel  18  Development.  The 
DEIR  for  this  development  proposes  four  build  aternatives.  The 
developers  proposal  consists  862,700  square  feet  with  provisions 
for  fxirther  expansion  to  989,000  square  feet. 

Parcel  18  is  one  of  the  Southwest  Corridor  parcels  which 
the  MBTA  and  the  City  of  Boston  are  working  closly  together  to 
develop.  The  Executive  Office  Office  of  Transportation  and 
Construction  is  highly  supportive  of  this  project  due  to  its 
economic  potential  for  the  Roxbury  community.  In  reviewing  the 
DEIR  dociiment,  EOTC  would  like  to  see  the  following  issues 
discussed  in  greater  detail  in  the  FEIR: 


7.1 


7.2 


7.3 


1.  The  proponent  is  proposing  to  allow  left  turn  movements  only 
to  the  site  for  northbound  Tremont  Street  and  right  out/right  in 
movements  from  the  site  drive  on  Tremont  Street.  To  accommodate 
these  movements,  signalization  is  being  proposed  at  this 
location.  The  proponent  should  discuss  potential  queue  lengths 
for  left  turn  movements  and  negative  impacts  that  may  result  at 
the  Tremont  Street /Melnea  Cass  Blvd.  intersection  from 
insufficient  capacity  for  southbound  Tremont  Street  traffic. 

2.  Weaving  conditions  are  likely  to  occur  for  traffic  turning 
left  from  Melnea  Cass  Blvd.  wishing  to  enter  at  the  Tremont 
Street  site  drive  and  for  "through"  traffic  on  Tremont  Street. 
Impacts  for  these  movements  should  be  discussed  in  detail  and 
appropriate  mitigation  outlined. 

3.  The  proponent  should  analyze  traffic  impacts  assuming  no 
curb  cuts  on  Tremont  Street.  This  analysis  should  include 
levels  of  service  for  the  Ruggles  Street  and  Melnea  Cass  Blvd. 
intersections  with  Tremont,  Columbus  Avenue  site  drive,  and 
Ruggles  Street  Station  access. 
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4.  The  report  should  better  identify  the  location  and  describe 
the  proposed  circulation  pattern  of  any  potential  "Kiss  and 
Ride"  access  plan.  Given  the  broad  range  of  transportation 
services  to  the  site,   the  demand   for  this  service  should  be 

•74  minimal.  Any  proposed  plans  in  this  regard  should  be  properly 
coordinated  with  potential  MBTA  "Kiss  and  Ride"  access  at  the 
Ruggles  Street  Station. 

5.  The  DEIR  lists  multiple  recommended  traffic  improvements  as 
being  necessary  without  the  project,  the  No-Build  Alternative  in 

y  _  the  DEIR.  In  the  FEIR,  the  proponent  should  identify  who  is 
responsible  for  each  of  these  improvements  and  their  expected 
completion  dates.  Because  the  proponent's  mitigation  assumes 
completion  of  these  improvements,  the  FEIR  should  ^  clearly 
indicate  what  will  happen  if  these  measures  will  not  be 
completed  prior  to  project  opening.  Should  any  or  all  of  the 
'O  measures  not  be  completed,  the  proponents'  mitigation  would  be 
inadequate  or  unrealistic.  The  FEIR  should  commit  to  a  process 
whereby  the  mitigation  package  and/or  the  project  scope  would  be 

7.7  adjusted  to  meet  the  new  circumstances.  EOTC  recommends  that  a 
Notice  of  Project  Change  be  required  if  the  assumed  improvements 
are  not  completed  according  to  the  anticipated  schedule. 

6.  Given  the  percentage  of  traffic  that  will  be  generated  from 
1-93  and  the  Turnpike,  the  proponent  should  analyze  traffic  and 
outline  levels  of  service  at  major  intersections  on  Melnea  Cass 
Blvd.    between   Tremont   Street   and   Massachusetts  Avenue. 

7-8  Mitigation  measures  should  be  outlined  for  impacted 
intersections . 

7.9  1'  EOTC  questions   the  use  of  a  1%  background  growth  rate.   A 

growth  rate  of  at  least  3%  should  be  used  in  the  traffic 
analysis  to  insure  that  traffic  impacts  are  not  underestimated. 

8.  EOTC  requests  that  the  FEIR  include  a  sensitivity  analysis 
7.10  for  the  parking  needed  to  service  the  various  alternatives.  It 
should  clearly  indicate  what  is  likely  to  happen  if 
significantly  less  parking  is  available  than  the  desired  amounts 
listed  on  Pages  100-103  in  the  DEIR.  The  analysis  should 
quantify   likely   effects  of  reduced  parking  scenarios,  including 

7.11  possible  increased  transit  demand  and  the  relative  economic 
viability  of  the  land  use  alternatives. 

7.12  ^'  Finally,  we  applaud  the  proponent  for  the  comprehensive  DEIR 
discussion  on  Transportation  Demand  Strategies.  It  is  expected 
that  these  measures  will  be  included  in  the  mitigation 
commitments  in  the  FEIR.  A  time  frame  for  implementation  for 
these  Transportation  Demand  Strategies  should  be  outlined  in  the 
FEIR. 
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7.0  Executive  Office  of  Transportation  and 
Construction 

Comments  From:     Cheryl  Soon 
Dated:  May  24, 1989 


7.1  Wants  further  discussion  of  traffic  capacity  and  queue 
length  impacts  that  could  be  caused  by  allowing  north- 
bound Tremont  left  turns  into  site. 

Further  discussion  is  presented  in  the  FEIR  regarding  the  analy- 
sis of  queue  lengths  and  their  impacts  on  traffic  operations  at  the 
intersections  adjacent  to  the  Ruggles  Center  site.  See  Chapter  H, 
Section  A,  Ruggles  Center  Access  Option  -  Queuing  Analysis,  as  well 
as  Table  II A-22. 

7.2  Impacts  of  weaving  traffic  on  southbound  Tremont  Street 
operations  between  Melnea  Cass  Boulevard  and  the  site 
driveway  should  be  discussed. 

The  potential  number  of  vehicles  subject  to  weaving  to  the 
Ruggles  Center  site  entrance  along  the  Tremont  Street  southbound 
approach  is  small,  approximately  57  vehicles  during  the  morning,  20 
vehicles  during  the  evening  and  18  vehicles  during  the  Saturday  peak 
hour  periods.  In  addition,  most  vehicles  travelling  westbound  on 
Melnea  Cass  Boulevard  destined  for  the  site  entrance  along  Tremont 
Street  will  make  the  turn  from  the  middle  lane  of  Melnea  Cass  Boule- 
vard (signed  for  straight/  left  turn)  into  the  right  lane  of  Tremont  Street 
as  traffic  destined  for  Ruggles  Street  does  today,  thereby  avoiding  this 
weaving  movement. 

7.3  An  access  alternative  with  no  site  access  for  vehicles  to  or 
from  Tremont  Street  should  be  analyzed. 

Three  access  alternatives  for  the  Ruggles  Center  site  have  been 
identified  and  analyzed  for  the  FEIR,  including  no  site  access  to  or  from 
Tremont  Street.  Refer  to  Chapter  II,  Section  A,  Traffic  Impacts  -  Master 
Plan  Design  for  response  to  this  comment. 

7.4  MBTA  and  site  access  "kiss  and  ride"  should  be  coordi- 
nated. 
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As  the  commentor  noted,  the  demand  for  dropoff /pickup  activ- 
ity to  the  Ruggles  Center  development  is  likely  to  be  minimal.  Prelimi= 
nary  site  plans  for  the  development  incorporated  dropoff  areas  along 
Tremont  Street  and  Ruggles  Street.  Discussions  with  the  City  and  the 
MBTA,  however,  eliminated  all  curbside  dropoff /pickup  and  parking 
activity  along  the  roadways  adjacent  to  the  site  (Tremont  Street, 
Melnea  Cass  Boulevard  and  Ruggles  Street). 

The  MBTA  "kiss  and  ride"  area,  located  in  front  of  the  station 
entrance,  has  space  for  two  vehicles.  Low  demand  is  currently  evident 
due  to  the  extensive  feeder  bus  and  other  transit  service  available  to  the 
site.  A  survey  by  Howard/Stein-Hudson  indicated  that  during  the 
morning  peak  hour,  27  vehicles  picked  up  or  dropped  off  30  passen- 
gers. In  the  evening  peak  hour,  36  vehicles  picked  up  or  dropped  off 
47  passengers.  Two  employers.  Stride  Rite  and  Boston  City  Hospital, 
provide  shuttle  vans  that  service  the  station  approximately  every  15 
minutes  during  the  weekday  peak  periods. 

Under  the  Master  Plan  Design,  a  kiss  and  ride  drop  off  area  with 
space  for  three  vehicles  is  also  located  in  front  of  the  hotel.  This  area  will 
be  signed  for  use  by  the  hotel  and  supervised  by  hotel  staff.  The 
provision  of  two  lanes  in  the  site  will  also  allow  for  vehicles  to  stop  and 
pickup  or  discharge  passengers  at  other  locations  in  the  development. 

7.5       Identify  schedule  and  parties  responsible  for  assumed 
No  Build  improvements. 

The  major  roadway  improvement  to  serve  the  No  Build  traffic 
increases  is  the  widening  and  other  operational  changes  for  Ruggles 
Street,  between  Tremont  Street  and  Huntington  Avenue.  These  are 
now  under  design  by  the  MBTA  with  the  support  of  the  City  of  Boston 
Transportation  Department  and  the  State  Executive  Office  of  Trans- 
portation and  Construction.  Through  Boston  Metropolitan  Planning 
Organization  funds,  these  agencies  are  seeking  under  the  Federal 
Urban  Systems  program  a  possible  completion  in  1993. 

The  No  Build  roadway  improvements  identified  as  required  in 
the  DEIR  along  the  Tremont  Street  corridor  south  of  Ruggles  Street  at 
the  intersection  of  Tremont/Prentiss  and  Tremont/New  Dudley  Street/ 
Columbus  have  already  been  implemented  by  the  City.  Pavement 
restriping  enabled  the  use  of  a  breakdown  lane  as  a  travel  lane  and 
effectively  increased  the  number  of  lanes  in  use  along  this  portion  of 
Tremont  Street  from  two  to  three  lanes  in  both  directions.  The  traffic 
analysis  in  the  Final  EIR  assumes  these  roadway  improvements  for 
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existing.  No  Build  and  Build  condirions. 

Responsibility  for  improvements  at  the  intersection  of  Tremont 
Street  and  Melnea  Cass  Boulevard  for  No  Build  conditions  has  not  yet 
been  identified,  although  discussions  are  underway  with  the  public 
agencies  involved.  Additional  improvements  above  those  identified 
as  necessary  under  No  Build  conditions  wall  be  required  at  this  location 
when  Ruggles  Center  is  completed.  The  Ruggles  Center  proponent  is 
involved  in  helping  to  establish  the  best  design  for  Build  conditions,  as 
this  FEIR  shows,  and  will  cooperate  in  identifying  improvement  fund- 
ing sources  for  this  location.  These  improvements  will  also  fulfill  the 
requirements  of  the  No  Build  traffic  conditions,  and  presumably  the 
developers  of  these  projects  will  also  become  involved  in  the  process. 

7.6  Clearly  indicate  what  will  happen  if  these  measures  will 
not  be  completed  prior  to  project  opening.  Adjust  miti- 
gation package  to  meet  the  new  circumstances. 

Comments  received  on  the  DEIR  expressed  concern  about  how 
the  project  would  respond  if  identified  traffic  improvements  were  not 
realized  (Ruggles  Street  corridor  from  Tremont  Street  to  Huntington 
Avenue).  Due  to  the  commitment  of  sponsoring  agencies,  however,  it 
appears  very  likely  that  Ruggles  Street  improvements  will  be  made.  In 
addition,  the  extended  period  of  project  implementation  to  1996  will 
allow  ample  time  for  the  development  of  roadway  improvements. 

For  more  information,  refer  to  Chapter  II,  Section  A,  Summary 
and  Responsibility  for  Mitigating  Measures. 

71  Recommends  Notice  of  Project  Change  if  assumed  im- 
provements not  achieved. 

Refer  to  response  to  comment  7.6. 

7.8  Analyze  traffic  impacts  on  major  Melnea  Cass  Boulevard 
intersections  from  Tremont  Street  to  Massachusetts 
Avenue. 

In  discussions  with  the  MEPA  Unit  and  EOTC,  the  intersections 
of  Melnea  Cass  Boulevard  with  Washington  Street  and  Massachusetts 
Avenue  have  been  identified  for  traffic  operations  analysis  in  the  FEIR. 
Project  traffic  does  not  bring  operations  at  either  location  to  unaccept- 
able Levels  of  Service  (LOS).  See  Tables  II  A-  2 ,  II A-17,  II A-18,  and  n 
A-19  for  specific  LOS  indicators. 
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7.9  Questions  background  traffic  growth  rate. 

The  reviewer  assumes  the  background  traffic  growth  rate  as 
described  in  the  DEIR  is  only  1%.  Documentation  of  expected  traffic 
growth  within  the  study  area  has  been  rewritten  in  the  FEIR  to  clarify 
the  overall  methodology  of  the  approach.  (Refer  to  Chapter  II,  Section 
A,  No  Build  Traffic  Forecast  for  a  complete  documentation  of  the  No 
Build  expected  traffic  increases.) 

The  total  growth  rate  is  composed  of  both  general  background 
and  identified  other  project  growth,  amounting  to  over  14%,  or  around 
1.75%  annually  over  the  eight  years  between  1988  and  1996.  This  rate 
appears  adequate  both  from  the  analytical  approach  of  this  study  and 
is  higher  than  that  used  for  the  State's  (MDPW)  own  Central  Artery 
work. 

For  the  region  (Central  Artery/Third  Harbor  Tunnel  Cordon), 
the  MDPW  uses  a  traffic  growth  rate  of  less  than  1  %  per  year  from  1987- 
2010.  The  rate  at  the  nearest  location  to  Ruggles  Center,  on  Columbus 
Avenue  north  of  Massachusetts  Avenue,  is  2.0%  northbound  and  1.1% 
southbound.  Furthermore,  the  MDPW  traffic  growth  rate  for  the  area 
includes  the  Ruggles  Center  development. 

A  meeting  was  held  between  the  developer's  consultants  and 
representatives  of  the  MBTA  and  EOTC  on  August  1,  1989  for  the 
purpose  of  explaining  the  methodology  used  in  the  development  of 
growth  rates.  The  meeting  resulted  in  agreement  by  those  present  that 
the  FEIR  traffic  growth  rates  were  reasonable. 

7.10  Requests  a  sensitivity  analysis  for  parking  needs. 

In  a  parking  sensitivity  analysis,  the  primary  question  is  not 
how  much  modal  shift  will  occur,  but  rather  whether  the  marketability 
and  viability  of  the  development  uses  will  be  affected.  The  standard 
parking  ratio  for  suburban  office  space  is  3  spaces  per  1,000  square  feet. 
In  Boston's  downtown,  with  its  good  transit  service,  however,  a 
parking  ratio  of  one-half  space  per  1 ,000  SF  (square  feet)  is  appropriate. 
At  Ruggles  Center,  which  enjoys  good  transit  service  but  is  not  as  well 
served  as  downtown,  a  ratio  of  1  space  per  1,000  SF  is  reasonable. 

Overall  in  Boston  Proper  (Boston  peninsula  north  of  Massachu- 
setts Avenue),  it  is  of  note  that  the  actual  offstreet  parking  available  on 
average  to  all  commercial  properties  is  close  to  one  space  per  1,000  SF. 
Development  demand  has  remained  high  in  Boston  Proper. 
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7. 1 1  Discuss  impacts  if  parking  supply  significantly  less  than 
demand  indicated  by  trip  generation. 

The  Master  Plan  Design  has  a  total  gross  floor  area  of  about 
970,000  SF  and  a  proposed  parking  supply  of  975  spaces,  or  around  one 
space  per  1,000  SF,  Parking  demand  estimation  using  the  trip  genera- 
tion numbers  produces  a  demand  of  about  1,225  spaces.  As  stated  in 
the  text,  the  Urban  Land  Institute  method  (based  on  standard  parking 
floor  space  ratios)  yields  a  parking  demand  of  941  spaces,  closer  to  the 
1  space  per  1,000  SF.  At  this  ratio,  the  975  parking  spaces  proposed  will 
be  sufficient  to  market  the  space.  However,  a  modal  shift  would  be 
necessary  to  bring  down  the  demand  estimate  according  to  the  trip 
generation. 

It  should  be  observed  that  if  unlimited  parking  is  available  at 
low  cost  and  no  transit  encouragement  is  given,  the  majority  of  people 
would  choose  to  drive.  In  the  real  world  of  conflicting  interests, 
however,  a  balance  has  to  be  achieved  between  modes.  There  are  space 
and  cost  limitations  on  parking,  management  and  pricing  factors.  Also 
present  is  the  need  to  reduce  traffic  congestion  and  air  pollution  and  to 
foster  alternative  travel  modes. 

As  a  general  proposition,  it  is  expected  that  if  enough  parking  is 
not  available,  or  if  the  price  is  too  high,  two  things  can  happen:  another 
access  mode  (carpool,  transit,  bicycle  or  walk)  will  be  taken  instead  of 
driving;  or  the  trip  will  not  be  made.  Given  the  excellent  transit  service 
afforded  to  Ruggles  Center,  transit  is  an  extremely  viable  alternative  to 
driving. 

7.12  Include  Transportation  Demand  Strategies  in  the  mitiga- 
tion commitments. 

The  developer  is  firmly  committed  to  implementing  the  trans- 
portation demand  management  strategies  outlined  in  the  DEIR  and 
again  in  the  FEIR.  As  discussed  in  the  text,  various  strategies  can  be 
employed  throughout  the  leasing  process  until  the  buildings  are  fully 
tenanted,  when  the  transportation  management  function  becomes  part 
of  ongoing  building  management  and  employer  personnel  policies. 

To  some  extent,  the  way  in  which  demand  management  is 
carried  out  will  depend  upon  the  types  of  tenants.  Large  employers  are 
capable  of  implementing  many  strategies  on  their  own  (ie.  payroll 
deduction  for  transit  passes  or  rideshare  matching  services).  Smaller 
tenants  may  depend  on  building  management  for  such  services.  Even 
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the  types  of  tenants  can  affect  transportation  demand.  For  example, 
research  and  development  firms  typically  require  more  floor  space  for 
labs,  equipment,  etc.  than  other  uses,  thereby  lowering  trip  generation 
and  parking  demand  per  square  foot. 

At  this  early  stage,  the  developer  has  been  actively  promoting 
the  excellent  transit  access  in  terms  of  seeking  tenants.  In  addition, 
meetings  are  continuing  with  the  City  of  Boston  and  the  MBTA  on 
other  strategies  as  the  development  progresses. 
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Richard  Heath 

April    14,    1989 


V 
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Ms.  Pamela  Wessling 

Boston  Redevelopment  Authority 

City  Hall 

Boston,  MA  02201 

Dear  Ms.  Wessling: 

I  attended  the  Parcel  18  Draft  Environmental  Impact  Peview  Meeting 
on  April  12,  1989.   My  primary  reason  for  attending  was  because  of 
my  long-time  involvement  in  the  design,  construction  and  now  the 
management  of  the  Southwest  Corridor  Park. 

I  wish  to  comment  on  the  Parcel  18  proposals  in  its  relation  to  the 
new  Park. 


the  proposals  will  have  a  negative 


impact  and  det\rimental 
on  the  Park.   The  Park  is  already  very  tenpusly  connected  to 
South  End  as  it  " 


All  of 

impact 

the  South  End  as  it  is,  to  the  point  of  being  almost  two  distinct 
parks  after  Carter  Playground.  The  Parcel  18  proposals  will  for  all 
intents  and  purposes  break  the  chain  of  the  new  Park.  The  proposals 
are  all  much  too  dense  for  that  site. 

All  the  Parcel  18  proposals  will  create  an  enormous  traffic  barrier 
which  will  divide  the  park  from  the  Lower  Poxbury  Community.   Traffic 
as  it  is,  now,  makes  it  difficult  for  residents  of  the  Whittier 
Street  Development  and  Madison  Park  Village  to  get  to  the  Park. 

All  the  proposals  will  make  it  all  but  impossible  to  go  from  the 
Ruggles  Street  Station  link  of  the  Park  to  the  opposite  side  of  the 
street  where  the  Mission  Hill  Amphitheater  has  been  built  near  the 
tennis  courts.   Traffic  today  is  difficult  and  hazardous  enough  for 
the  young  and  healthy.   It  is  impossible  today  for  the  small,  the  infirm 
or  the  elderly.   When  residents  return  to  the  new  housing  at  Mission 
Hill  in  May,  they  will  have  to  negotiate  a  dangerous  traffic  pattern 
to  get  to  their  bus  or  train  or  to  go  over  to  Carter  Playground. 

Shadows  and  winds  will  be  detrimental.   The  area  is  flat  and  takes  the 
brunt  of  north  winds  as  it  is.   All  the  proposals  will  increase  the 
shadows  and  the  wind  on  the  new  park. 

The  answer  is  to  mitigate  these  negative   and  detrimental  impacts 

because  something  will  be  built  at  Parcel  18.   I  daresay  that  not  one 

resident  in  Mission  Hill  or  Whittier  Street  or  even  one  parishioner 

of  St.  Cyprians  or  St.  Francis  de  Salles  Church  will  be  prepared  for  the 

upheaval  which  Parcel  18  will  create.   The  discussion  so  far  has 

been  economic  benefit,  but  I  believe  the  cost  for  that  benefit  to  the 
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8.1 


8.2 


8.3 


8.4 


area  residents  (dubious  at  best)  will  be  toomuch  for  them  to  bear. 

The  scale  of  the  development  cannot  go  any  higher  than  5  stories  and 
parking  will  have  to  be  limited.   There  is  a  saturation  level  in 
any  project  and  the  Ruggles-Cass-Tremont  district  has  almost  reached 
it  now  in  terms  of  traffic. 


Secondly,  the  project  must  shift  emphasis  to  how  it  can  be 
obstruction  to  the  communities.  Erection  of  flyovers  or  su 
Ruggles  Street  and  Tremont  Street  for  pedestrians  is  the  an 
with  well  marked  and  highly  visible  pedestrian  avenues  at  g 
both  roads  with  pedestrian  lights  sympathetic  to  the  person 
Buses  should  be  routed  under  ground  if  possible .  Now  is  th 
to  consider  an  underground  busway  through  Parcel  22  to  the 
ground  busway  of  Ruggles  Street  Station.  Ruggles  Street  ca 
widened  any  further.  I  don't  believe  the  answer  to  traffic 
is  creating  more  lanes  for  more  traffic.  Traffic  should  be 
couraged  and  Mass  Transit  encouraged.  If  Parcel  18  is  trul 
benefit  of  Roxbury,  then  Mass  Transi^rwill  be  used. 


)ng 


less  an 
bways  on 
swer  alo 
rade  on 

on  foot, 
e  opportuni 
below 
nnot  be 

congest 

dis- 
y  for  th 


ion 
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Although,  peripheral  to  Parcel  18,  Melnea  Cass  Blvd.  at  present  is  a  I 
barrier  for  people  from  Madison  Park  Village  and  Whittier  Street  to   I 
get  to  Ramsey  Park  or  simply  to  get  to  Sterling  Street  or  go  to 
Church  on  Lenox  Street.   A  flyover  should  be  built  to  connect  these 
two  neighborhoods  together  with  well  marked,  highly  visible  pedestrian 
lights  and  walks.  ' 

Many  people  fought  hard  and  long  to  stop  the  Inner  Belt.   They  won; 
or  they  thought  they  won.   What  I  heard  on  Wednesday  night  from 
Mr.  Howard  et  al  was  another  version  of  the  Inner  Belt  that  will  divid 
and  isolate  the  East  Fens  from  Lower  Roxbury. 


wall 


Although,  perhaps  not  under  your  area  of  responsibility,  I  see  a 
similar  future  for  Jackson  Square:  division  of  the  communities  by 
of  traffic,  impossible  if  not  dangerous  access  between  Marcella 
Playground  and  the  recreation  ground  of  the  Southwest  Corridor  Park  at' 
the  Bromley  Heath  Development,  and  finally,  dangerous  passage  to  the 
transit  system  itselH 

I  would  caution  you  to  recall,  that  the  communities  which  exist  today 
werebuilt  as  low  scale  residential  communities  along  low  scale 
retail  streets  that  no  longer  exist.   The  main  streets  have  been 
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ripped  off  from  the  cityscape,  but  the  residential  com 
The  economic  benefit  of  the  redevelopment  of  the  redun 

the  Corridor  must  take  the  needs  of  the  existing  resid ^... 

consideration  first.   Quality  of  life  is  first  and  foremost  in 
my  view. 

I  believe  there  is  ample  opportunity  to  mitigate  the  enormous  impact 
of  Parcel  18  on  its  community  by  the  suggestions  provided  of  flyovers, 
pedestrian  subways  and  broad^bright ,  well  lit  pedestrian  avenues  to 
bring  the  residents  of  Lower  Roxbury  to  their  new  transit  system,  to 
their  new  Park  and  to  their  neighbors  across  the  street. 


Respectfully, 
Richard  Heath 


RH:mlh 
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8.0  Richard  Heath 

Dated:  April  1 4, 1 989 


8.1  States  strong  concern  on  the  barrier  effect  of  site  area 
roadways. 

Mr.  Heath  expressed  concern  over  the  effect  that  major  road- 
ways in  the  area  could  have  on  pedestrian  movements  between  com- 
munities and  activity  centers. 

Physically,  some  widening  and  other  geometric  changes  are 
proposed  to  serve  future  traffic,  but  these  will  not  alter  the  overall  scale 
of  the  roadways  involved.  Increases  in  roadway  width  are  proposed 
for  Melnea  Cass  Boulevard  between  Tremont  Street  and  Columbus 
Avenue.  This  roadway  will  remain  within  a  similar  envelope,  but  will 
be  widened  along  the  eastbound  approach  to  afford  three  travel  lanes. 
Tremont  Street  between  Ruggles  Street  South  and  Melnea  Cass  Boule- 
vard vdll  be  widened  by  approximately  20  feet.  Ruggles  Street  between 
the  Busway  and  Parker  Street  will  be  widened  to  a  cross  section  similar 
to  the  Ruggles  Street  approach  to  Tremont  Street. 

Pedestrian  actuated  signals  will  be  maintained  at  all  signalized 
intersections,  including  a  pedestrian  crossing  across  Tremont  Street  at 
Ruggles  Street  South.  These  crossings  are  positioned  about  every  400 
feet  in  the  general  area  of  Ruggles  Center.  In  addition,  Ruggles  Center 
is  being  designed  to  provide  optimum  access  to  pedestrians  and 
bicycles,  recognizing  points  of  conflict  with  vehicles.  It  is  felt  that  the 
various  measures  being  taken  will  restrain  any  roadway  barrier  effect. 

8.2  Pedestrian  grade-separations  are  recommended  for 
Tremont  and  Ruggles  Streets. 

Refer  to  response  to  comment  6.1. 

8.3  Consider  an  underground  busway  through  Parcel  22, 
linking  to  underground  busway  of  Ruggles  Station. 

Refer  to  response  to  comment  6.1. 

8.4  Proposes  a  pedestrian  overpass  from  Madison  Park  Vil- 
lage and  Whittier  Street  to  Ramsey  Park  and  Lenox 
Street. 

Response  to  Comments    IV-41 


It  is  assumed  that  the  commentor  is  proposing  a  pedestrian 
overpass  at  Melnea  Cass  Boulevard  in  the  vicinity  of  Shawmut  Ave- 
nue. The  existing  pedestrian  actuated  crosswalk  signals  at  Melnea 
Cass  Boulevard  and  Shawmut  Avenue  are  adequate  to  handle  current 
and  future  pedestrian  demand  at  this  location.  (The  issue  of  pedestrian 
grade  separations  in  the  Southwest  Corridor  are  discussed  in  detail  in 
response  to  comment  6.1.) 

8-5       More  encouragement  of  transit  should  be  emphasized 
rather  than  roadway  widenings. 

The  strong  relationship  Ruggles  Center  has  to  the  transit  system 
is  recognized  throughout  the  report.  The  percentage  of  trips  generated 
to  and  from  Ruggles  Center  that  are  expected  to  use  transit  is  higher 
than  that  of  the  surrounding  area.  This  assumption  is  the  result  of 
Ruggles  Center  being  directly  adjacent  to  a  major  rapid  transit  facility 
served  by  feeder  bus  routes  and  commuter  rail.  In  addition,  the 
developer  is  and  will  continue  to  incorporate  the  excellent  transit 
access  into  marketing  strategies  for  the  site  and  lease  agreements. 
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TO;  Pamela  Wessling 

FROM:  Brenda  Butler-Hamlet 

RE;  DEIR  Comments  from  Parcel  18 

DATE:  May  12,  1989 


^-y^ 


The  following  are  comments  from  the  Parcel  18+  Task  Force: 
I.   Traffic: 


9.1 
9.2 
9.3 
9.4 
9.5 
9.6 


A.  What  is  the  overall  impact  on 

1.  Hammond/Tremont  Streets  and  Hammond/ Shawmut  Avenue 
intersections? 

2 .  traffic  flow  from 

a.  Egleston  to  Mass„  Avenue? 

b.  Ruggloiy  to  Mass.  Avenue? 

B.  What  studies  have  been  done  to  demonstrate  the  impact 
of  synchronized  signal  lights  from  Egleston  Square  to 
Mass.  Avenue? 

C.  The  DEIR  report  should  include  a  map  that  shows 
traffic  from  Egleston  to  Mass.  Avenue. 

D.  In  relation  to  Franklin  Park  Zoo,  what  is  the  overall 
traffic  impact  of  peak  seasons  for  the  zoo, 
particularly  in  the  wake  of  its  "grand  opening?" 

E.  It  is  extremely  disrespectful  that  no  mitigation 
measures  are  considered  necessary  because  this  DEIR 
indicates  that  the  increase  of  CO  emissions  isn't 
enought  to  warrant  action.   I  am  appalled  that  this 
community  continues  to  be  characterized  in  such  a 
way  that  it  isn't  important  enough  to  warrant 
mitigation  action  for  the  slightest  increase  of  CO  to 
its  already  polluted  environment.  Any  negative 
increase  to  the  air  quality  of  this  commi  .tity 
warrants  mitigation.   Please  note  that  other 
developments  are  forthcoming  along  the  Southwest 
Corridor;  we  ask  that  all  be  responsible  for  any  and 
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all  pollutants  to  the  air  quality  of  this  community 
caused  by  each  project  development  and  have 
appropriate  measures  of  mitigation, 

F.  It  would  seem  that  some  plan/design  would  demonstrate 
concern  for  pedestrians  on  both  the  Ruggles  Street 
9-7     and  Tremont  Street  crossing. 

1.  An  overhead  walk  way,  handicap  accessible,  well 
lit  and  visible  on  both  streets  would  be 
appropriate. 

II.  Utilities^ 

A.  What  will  happen  to  Whittier  street  Housing  if  the 
Roxbury  Puddingston  is  hit? 

1.  Who  will  bear  the  responsibilities  for  repair? 

a.  who  will  monitor? 

b.  who  will  be  responsible  for  relocating 
9.8  families  if  necessary? 

B,  Who  will  the  engineering  monitors  be? 

1.  ho.v-  often? 

2.  who  enforces? 

3.  what  are  the  sanctions? 

go   C.  Who  will  monitor  the  water  drainage? 

1.  how  often? 

2 .  who  enforces? 

3.  what  are  the  sanctions? 
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9.0  Parcel  18+  Development  Task  Force 

Comments  From:     Brenda  Butler-Hamlett 
Dated:  May  12,  1989 


9.1  Describe  overall  traffic  impacts  on  Hammond  Street  at 
Tremont  Street  and  Hammond  Street  at  Shawmut  Ave- 
nue intersections. 

Vehicle  trips  generated  by  the  Ruggles  Center  development 
account  for  less  than  3%  of  total  traffic  volumes  (approximately  27 
vehicles)  approaching  Hammond  Street  along  Tremont  Street  during 
the  critical  evening  peak  hour  period. 

Traffic  signals  at  an  intersection  are  justified  if  one  or  more  of  the 
eleven  signal  warrants  (criteria),  as  described  in  the  Manual  on  Uni- 
form Traffic  Control  Devices  for  Streets  and  Highways,  are  met  (see 
Appendix  J).  The  City  of  Boston  produced  a  report  in  1988  regarding 
the  installation  of  traffic  signals  at  the  intersection  of  Tremont  Street 
and  Hammond  Street.  The  data  analyzed  covered  the  hours  of  7:00  AM 
to  6:00PM  for  September  8,  1987.  The  report  concludes  that  the 
installation  of  traffic  signal  control  at  this  location  is  not  justified  since 
none  of  the  eleven  signal  warrants  is  met. 

Ruggles  Center  will  not  impact  the  Shawmut  Avenue  intersec- 
tion with  Hammond  Street  since  project  trips  are  not  expected  to  travel 
through  this  location. 

9.2  Describe  impacts  on  traffic  flow  from  Egleston  to  Massa- 
chusetts Avenue  and  Ruggles  Street  to  Massachusetts 
Avenue. 

Traffic  operating  conditions  (Existing,  No  Build,  and  Build) 
along  Tremont  Street  from  New  Dudley  Street  to  Melnea  Cass  Boule- 
vard are  identified  in  the  FEIR.  The  intersection  locations  analyzed 
encompass  the  majority  of  the  intersections  along  the  corridor  between 
Egleston  Square  and  Massachusetts  Avenue.  Trips  generated  by  the 
Ruggles  Center  development  account  for  less  than  3%  of  total  traffic 
along  Tremont  Street  north  of  Melnea  Cass  Boulevard  and  Columbus 
Avenue  south  of  New  Dudley  Street.  In  addition,  when  combined  with 
the  additional  traffic  approaching  Tremont  Street  at  intersection  loca- 
tions beyond  Melnea  Cass  Boulevard  and  New  Dudley  Street,  the 
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percent  of  total  traffic  at  an  intersection  as  a  result  of  the  Ruggles  Center 
project  is  even  less. 

9.3  Identify  studies  done  to  assess  impacts  of  synchronized 
signals  from  Egleston  Square  to  Massachusetts  Avenue. 

There  have  been  no  studies  done  to  assess  the  impacts  of 
synchronized  signals  from  Egleston  Square  to  Massachusetts  Avenue. 
The  City  of  Boston  is,  however,  currently  installing  a  citywide  signal 
coordination  system  which  includes  part  of  this  corridor.  In  addition, 
intersections  surrounding  the  project  at  Tremont/Ruggles/Whittier; 
Tremont/Melnea  Cass;  and  Columbus /Melnea  Cass  will  be  designed 
for  coordinated  functioning  under  the  Build  mitigation  proposal. 

9.4  Include  a  map  that  shows  traffic  from  Egleston  to  Mass. 
Avenue. 

As  mentioned  in  the  response  to  9.2,  the  Ruggles  Center  devel- 
opment does  not  contribute  significantly  to  traffic  volumes  in  the 
Tremont  Street  corridor  between  Egleston  Square  and  Massachusetts 
Avenue  beyond  those  identified  in  the  traffic  impact  section  of  the 
report.  In  addition,  many  of  the  intersection  locations  along  this 
corridor  are  included  in  the  analysis. 

9.5  Identify  traffic  impact  during  peak  seasons  for  Franklin 
Park  Zoo. 

The  most  direct  route  from  Ruggles  Center  to  the  Franklin  Park 
Zoo  is  approximately  2.5  miles  along  Tremont  Street,  Columbus  Ave- 
nue and  Seaver  Street.  The  traffic  impacts  associated  with  the  Franklin 
Park  Zoo  operations  are  not  expected  to  impact  the  same  intersection 
locations  as  those  identified  as  critical  for  the  Ruggles  Center  develop- 
ment, due  mostly  to  the  lack  of  proximity  of  the  two  facilities.  In 
addition,  the  peak  traffic  hours  for  zoo  operations  are  expected  to  occur 
at  times  other  than  the  peak  traffic  hours  identified  at  Ruggles  Center, 
with  the  exception  of  the  non-  critical  Saturday  peak  hour  period. 

9.6  Asks  that  all  developments  be  responsible  for  any  and  all 
pollutants  to  the  air  quality  of  the  community  caused  by 
each  project  development  and  have  appropriate  meas- 
ures of  mitigation. 

The  DEIR  states  that  the  "increase  in  CO  emissions  due  to  the 
proposed  development ...  is  not  predicted  to  exceed  the  NAAQS  for 
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either  the  one-hour  or  eight-hour  CO  concentrations  at  any  of  the  ten 
sensitive  receptor  locations  for  any  of  the  alternatives  examined."  The 
primary  source  of  air  pollution  in  the  study  area  is  from  motor  vehicle 
pollutant  emissions. 

The  analysis  in  the  DEIR  assumes  that  all  roadway  improve- 
ments indicated  as  necessary  to  provide  acceptable  traffic  operations  in 
the  1993  traffic  analysis  year  have  been  implemented.  These  roadway 
improvements  are  the  mitigation  for  air  quality  degradation  due  to 
traffic  congestion. 

The  traffic  analysis  in  the  FEIR  uses  a  downscaled  development 
proposal,  the  Master  Plan  Design,  as  the  build  alternative.  The  Master 
Plan  Design  generates  4,279  average  daily  vehicle  trips,  a  reduction  of 
1841  vehicle  trips  (30%)  from  the  "19  story  office  building"  alternative, 
the  "worst  case"  alternative  examined  in  the  DEER.  This  alternative 
generated  6,120  average  daily  vehicle  trips.  As  such,  air  quality  impacts 
in  the  study  area  due  to  the  Ruggles  Center  development  are  expected 
to  be  less  than  those  previously  assessed  for  the  alternatives  analyzed 
in  the  DEIR.  In  addition,  at  the  two  intersection  locations  added  to  the 
traffic  impact  analysis  (Melnea  Cass  Boulevard  at  Washington  Street 
and  Massachusetts  Avenue),  Level  of  Service  remains  at  D  or  above 
during  all  time  periods  studied. 

9.7  Proposes  pedestrian  overpasses  forTremont  and  Ruggles 
Streets. 

Refer  to  response  to  comment  6.1. 

9.8  Identify  engineering  moni  tor  s,  frequency  of  monitoring, 
sanctions,  parties  responsible  for  enforcement. 

The  project  proponent  will  see  to  it  that  all  work  done  in  connec- 
tion with  construction  of  Ruggles  Center  meets  local,  state  and  federal 
standards  for  safety.  The  purpose  of  the  FEIR  and  Section  61  Findings 
is  to  establish  mitigation  measures  which  minimize  the  adverse  im- 
pacts of  this  project  and  to  identify  parties  responsible  for  mitigation. 
In  addition  to  the  FEIR,  all  levels  of  government,  through  a  rigorous 
permit  and  approval  process,  will  effectively  monitor  the  development 
of  Ruggles  Center. 

9.9  Identify  party  responsible  for  monitoring  water  drain- 
age, frequency,  sanctions,  enforcement  policies. 
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BOSTON  PUBLIC  LIBRARY 


3  9999  06316  395  8 


It  is  the  responsibility  of  the  architect  and  the  site  engineers  to 
ensure  that  the  building  design  provides  for  proper  water  drainage.  In 
addition,  the  standard  building  insurance,  maintained  by  the  owner, 
will  cover  the  cost  of  repairs  should  they  be  necessary.  It  is  the  building 
owner's  responsibility  on  a  long-term  basis  to  keep  drainage  areas 
dear. 
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